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A.1.0 INTRODUCTION

NUS Corporation (NUS),. under contract to Ebasco Services
Incorporated (EBASCO), is pleased to submit this Final Phase II
Work Plan for the Croydon TCE Site Remedial Investigation/
Feasibility Study (RI/FS) to the U.S. Environmental Protection
Agency (EPA). Preparation of this Work Plan was accomplished in
response to Work Assignment Number 124-3LM7 under EPA Contract
Number 68-02-7250 pursuant to the Final Phase 1 RI/FS Work Plan
dated August, 1987.

During the scoping of the Phase I Croydon TCE Site RI/FS,
limited data were available on the extent of a known volatile
organic contaminant plume and potential sources of groundwater
contamination within the Croydon TCE Site study area.
Consequently, the RI/FS was conducted in two phases.

The Phase I RI/FS focused on identifying potential contaminant
source areas, characterizing groundwater contamination within
the study area, defining the extent of the contaminant plume,
and assessing the public health risks of those residents who
depend on groundwater as a source of potable water. The results
of the Phase I RI/FS are presented in the Croydon TCE Site
Phase I RI Report.

I£, upon evaluation of the Phase I RI results, additional data

were required to define and remediate identified potential

sources of contamination, or to determine the extent of

contamination in groundwater, a Phase II RI/FS would be

conducted. Based on data obtained during the Phase I RI/FS, a

Phase II RI/FS is required to meet the project objectives. This
Work Plan outlines the Phase II RI/FS activities.

This Final Phase II RI/FS Work Plan describes the scope of work,
resources, and budget necessary to collect the additional data
required to: (1) define the extent of the contaminant plume
identified during the Phase I RI; (2) to evaluate the identified
potential sources of groundwater contamination; (3) to
adequately assess and confirm the present and potential health
and environmental risks; and (4) to evaluate the feasibility of
potential remedial alternatives for the Croydon TCE Site. The
methodology and approach wused " to establish the project
objectives and the Phase II RI/FS scope of work follow the
latest EPA and REM II1I gquidance for planning and implementing a
remedial investigation and feasibility study. This guidance is
based on the requirements of the Superfund Amendments and
Reauthorization Act (SARA) of 1986, which emphasizes the RI/FS
"scoping process" and a phased RI and FS.

This Work Plan focuses on the scoping of the Phase II RI/FS and
the tasks required to implement the RI/FS. Because mggﬁq§33 )
RI Report provides detailed information on the site batkgroundy “
the Phase I analytical data, and the Phase I public health and
environmental assessment, sections of the Phase I RI Report have
been referenced in this Work Plan as appropriate.

R 2 X T
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The Phase II RI/FS Work Plan consists of six sections, including
this Introduction (Section A.1.0). Section A.2.0, Site
Background Information, references the Phase I RI Report.
Section A.3.0 outlines the scoping of the Phase II RI/FS and
defines the Phase II RI/FS objectives.

Eight tasks have been identified to conduct the Phase II RI for
the Croydon TCE Site. Section R.4.0 of this report defines
these tasks. The FS tasks (9 through 12) are provided in
Section A.S.0. Project management activities, including the
project organization, quality assurance and data management,
schedule, and cost estimates are provided in Section A.6.0.

A.2.0 SITE BACKGROUND INFORMATION

The site background information, including a site description,
the site history, and information on site geology, hydrogeology,
and surface water hydrology is provided in Sections 2.0 and 3.0
of the Croydon TCE Site Phase I RI Report.

A.3.0 SCOPING OF THE PHASE II REMEDIAL
INVESTIGATION AND FEASIBILITY STUDY

The overall project goals for the Croydon TCE Site RI/FS are to
determine the nature and extent of the threat posed by the
release of hazardous substances and to evaluate alternatives for
remedying the site problem(s). The overall objective of the RI
is to collect the necessary data to determine the distribution
and migration of contaminants, identify cleanup criteria, and
. identify and support the remedial alternative evaluation. The
objectives of the FS are to develop and evaluate the remedial
action alternatives with respect to protection of public health -
and environment, compliance with Applicable or Relevant and
Appropriate Requirements (ARARs), and a reduction of contaminant
mobility, toxicity, and volume.

Because only a limited amount of information was available for
the study area and the source(s) of the TCE groundwater
contamination was unknown, a two-phased RI/FS was proposed to
gather sufficient information to meet the project goals.
Phase I RI/FS objectives were subsequently identified and are
outlined on Table 2-1 in the Phase I RI Report. Criteria for
meeting these objectives were also established and are also
given in Table 2-1. The REM III Project Team then identified
the various investigations and data collection activities that
are necessary to meet the criteria. (These are also given in
Table 2-1.) The scope of work conducted under the Phase I
investigation is described in Section 2.0 of the Phase I 'RI
Report.

For the most part, the Phase I objectives have been
One of the criteria for performing a Phase II RI cent‘fﬁgfﬁﬁiggih
identification of potential source areas during the Phase I RI.
Based on the findings of. the ©Phasel hydrogeological
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investigation, the TCE plume appears to be emanating from either
Potential Source Area No. 1 or Potential Source Area No. 3b,
which are located just north of U.S. Route 13. (See Figures 4-1
and 4-2 in the RI Report.) Therefore, this area will be the
focus of study during the Phase II RI/FS.

The scoping of the Phase II RI/FS began after receipt, review,
and evaluation of the Phase I data. As mentioned above, one
reason for conducting a Phase II RI is to assess potential

source areas that may be contributing to groundwater

contamination. This Phase II study will focus on doing that.
However, other studies related to confirming or supporting the
Phase I findings and conclusions will also be performed. Some
of these studies are primarily related to eliminating "Phase I"
data limitations.

One such data limitation concerns groundwater flow and
contaminant transport south of River Road. This area, which was

not a part of the Phase I study area, will be included during

the Phase II RI in order to assess whether another plume of TCE
(emanating from the Bristol area) is migrating and combining
with the Croydon TCE plume. Therefore, the Phase II study area
has been expanded to assess groundwater flow direction and
contaminant transport east of Route 413 and south of River Road.

The Phase II RI/FS has identified five objectives as shown on
Figure A.3-1. The remainder of this Work Plan describes the
Phase II scoping activities (i.e., review of existing data,
identification of risks and data limitations, identification of
potential remedial alternatives, etc.) and the proposed scope of
work for the Phase II RI/FS.

' A.3.1 SUMMARY OF EXISTING DATA

Pléase refer to Section 4.0 of the RI Report.
A.3.2 RISK ASSESSMENT

Please refer to Section 5.0 of the RI Report.

A.3.3 APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS (ARARs)

One of the primary concerns in the development of remedial
action alternatives for sites governed by the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA)
is the degree of public health or environmental protection

afforded by each remedy. EPA policy states that in the process

of developing and selecting remedial action alternatives,
primary consideration should be given to actions that attain or
exceed Applicable or Relevant and Appropriate Requirements

(ARARs), as defined by the National 0il and Hazardous mm gés

" Pollution Contingency Plan (NCP) and the Superfund
and Reauthorization Act (SARA). The purpose of this

R = 7 gt 5 Slancsamute: J
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FIGURE A.3-1
PHASE II RI/FS SCOPING DIAGRAM
CROYDON TCE SITZ

PROJECT GOAL

the release of

Deteraine the nature ard extent of the
hazsrdous

substances and
alzernatives for remediating the site probienms.

thzeat posed by
evaluate

1

SUMMARY OF PROBLEM

2.
3.

4.
L8

Groundvater and surface water in the community of Croydon are contaminated with various
arganic and inorganic compounds at levels shich excesd heal:h-based ARARs.

Groundvater is used gt & source of potable water by some residents of the study ttct.
The source of groundvater/surface water contamination is unknown;

azen is suspscted.

hovever, & souzce

Another TCE plume may be migrating onto the study area from an offsite source.
Low levels of PCBs, unrelated to the g¢roundwater contamination, wece detscted in zll

soil sanmples.

.

|

|

]

OVIRALL RI OBJEICTIVIS

OVERALL FS OBJECTIVE

Collect the data nscessaty to determine
the distzribuction and migration of
contarinants, identify clean-up criteris,
and -identify and support the remedial
slternative evaluation.

Oevelop &nd evaluate the cemedisl action
sltecrnatives vith respect to protection of
public health and environment, cozpliance
with ARARs, and & rceduction of wmobility

and/ar toxnicity.

J

|

PEASE I RI/?S OBJECTIVES

1

4

Chaczgcterize the nature and extent of
groundvater contaminstion detected
vithin the southeastern portion of the
study ares.

Assess the publie heslth and
environmentsl «cisks posed by
grounduvates withis the study azea.
Detezrmine the guality of local surface
vater in order to estimate the impact
frer grouandwater discharge and
sstimste health end environmental
risks asscciated with the usa of thess
vaters.

1dentify potsatial source asreas that
may te contributing to the groundvater
contamination which is present within
the southeasters portion of the study

: ¥

PHASE 1T R1/rS O3JECTIVIS

Invastigate Potential Source Areas
No. )} and No. 35 to desterzine vhether
these aceas are contributing te the
TCE groundwater contarination or site.
Define the northern boundary of the
ICE plume.

Chazactecrize the hydrogeclogy of the
focussd area of investigation south of
River Road.

Confirm pubic hesl:h risks posed by
the use of groundvater within the
study ares.

Confirm the presence or abdssnce of
PCBs and PAHs in soil.

Based on the
tvo-phased KI/FS is necessary to meet
the proiect goals and objectives.

site problems, s

PHAST 1 FINDINGS

OATA LIMITATIONS

Plums bdoundary is
relatively de-
€ined.

Residential wells
in the focused
area of investiga-

tion have
exhibited levels
of TCE above
ARARS .,

Lov levels of TCE
(<10 ug/i)
detsctad in East

Branch of Eog Run
Cresk gnd Bog Run
Creek.

Poteatial Source
Aress ¥o. 1 and 1b
ste suspacted,
based en findings
cf the
Bydrogeologic
Investigation.
tov-level PCBs and
PAHs detected in
soil samples f(rom
theee lecations.

ls.

1b.

Rocthern boundary
needs to be
confirmed.

Assess possibiility
that another TCE
plume is migrating
into the study
ares from an
offsite aces east
of Re. 413.
Rone-contirm
Phase 1 zesults.
Deiavare River
needs to be
sampled aleng with
an intermittent
gstream north of
Potencisl Source
Atea Wo. 1.
Belinecate snd
charactezize
source ares.
Source of PCBs and
PAlls is unknown.
Collect background
soil data o
evaluate signifi-
cance of Phase I
tesults.
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requirements to make CERCLA response actions consistent with
other pertinent Federal and state environmental requirements. /

SARA defines an ARAR as

e Any standard, requirement, criteria, or limitation under
Federal environmental law.

» Any promulgated standard, requirement, «criteria, or
limitation under a state environmental or facility siting
law that is more stringent than the associated Federal
standard, requirement, criteria, or limitation.

Applicable requirements are Federal ©public health and
environmental requirements that would be legally applicable to a
remedial action if that action was not undertaken pursuant to
CERCLA. For example, if hazardous - waste activities were
undertaken pursuant to an approved permit, applicable
regulations would be available to legally define the required
remedial action for site closure. Relevant and appropriate
requirements are Federal public health and environmental
requirements that apply to circumstances sufficiently similar to
those encountered at CERCLA sites, where their application would
be appropriate although not legally required. 1In addition, SARA
now requires that state ARARs be considered during the assembly
of remedial alternatives if they are more stringent than Federal
requirements. EPA has also indicated that "other" criteria,
advisories, and guidelines must be considered in devising ~—
remedial alternatives. Examples of such "other" criteria
include EPA Drinking Water Health Advisories, Carcinogenic
Potency Factors (CPFs), and Reference Doses (RfDs).

Section 121 of SARA requires that the remedy for a CERCLA site
must attain all ARARs unless one of the following conditions is
satisfied: (1) the remedial action is an interim measure where
the final remedy will attain the ARAR upon completion;
(2) compliance will result in greater risk to human health and
the environment than other options; (3) compliance s
technically impracticable; (4) an alternative remedial action
will attain the equivalent of the ARAR; (5) for state
requirements, the state has not consistently applied the
requirement in similar circumstances, or (6) compliance with the
ARAR will not provide a balance between protecting public
health, welfare, and the environment at the facility with the
availability of Fund money for response at other facilities
(Fund-balancing).

In addition to governing response actions at a site, ARARs may
also dictate other aspects of the RI/FS. For example, standard
analytical methods may be inadequate to indicate compliance or
exceedance of the ARAR. Therefore, it is often necessary that
ARARS be considered during the specification °fﬂi§3§3b§§b
analytical methods. In light of the RI/FS process, 1/ S
be considered -during the following: (1) Scoping of the Field
Investigation (Task 1); (2) Risk Assessment (Task 6):



(3) Remedial Alternatives Screening (Task 9), and; (4) Remedial
Alternatives Evaluation (Task 10).

ARARs fall into three broad categories, based on the manner in

which they are applied at a site. These categories are as
follows:

¢ Contaminant Specific - These ARARs govern the extent of
site cleanup. Such ARARs may be actual concentration-
based cleanup levels or they may provide the basis for
calculating such levels.-

¢ Location Specific - These ARARs are considered in view of
natural or man-made site features. Examples of natural

- site features include wetlands, scenic rivers, and
floodplains. Man-made features could include, for
example, the presence of historic-districts. ARARs based

on aquifer designations are also location-specific ARARs.

o Action Specific - These ARARs ©pertain to the
implementation of a given remedy. Examples of action-
specific ARARs include monitoring requirements, effluent
discharge 1limitations, hazardous waste manifesting
requirements, and occupational health and safety
requirements. '

Tables A.3-1 and A.3-2 present a preliminary list of Federal and
State ARARs for the Croydon TCE Site Phase II RI/FS,
respectively. The ARARs are presented based on the category in .
which they fall. The rationale for the inclusion of each ARAR
is provided in the tables. The ARARs identified in Tables A.3-1
and A.3-2 will be refined and revised, as necessary, as the
RI/FS proceeds. A description of these ARARs is provided in the
following paragraphs.

Additionally, Table A.3-3 presents a listing of concentration-
based ARARs for the monitoring well and residential well
contaminants of concern identified during the Phase I RI. These
ARARs are also discussed below.

Federal ARARS

¢ Resource Conservation and Recovery Act (RCRA) of 1976
(Amended 1984) - Governs the generation, transportation,

storage, and disposal of hazardous wastes. RCRA 40 CFR
Part 264 standards are used for remedial actions
including offsite hauling and disposal of hazardous
wastes, onsite capping and landfilling, and groundwater
monitoring.

e Safe Drinking Water Act - The Safe Drinking Water Act
promulgated National Primary Drinking Watagﬁégézgggfé
Maximum Contaminant Levels (MCLs). MCLs are i
standards for contaminants in public drinking water
supply systems. They not only consider health factors,

”
B e ol ieaiat
o i
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TABLE A.3-1

FEDERAL ARARsS AND TBCs(1)
CROYDON TCE SITE
'PHASE II RI/FS

Contaminant-Specific

Requirement

Hazardous Waste Requiremerits (RCRA

-{Subtitle C, 40 CFR, Part 254)

Rationale

Standards applicable to treating,
storing, and disposing of hazardous
vaste, ’

Safe Drinking Water Act

Maximum Contaminant Levels (MCLs)

Remedial actions may provide
groundvater cleanup to the MCLs.

Maximum Contaminant Level Goals
(MCLGs)*

SARA Saction 121(D)(2)(A)(11).

Toxic Substances Control Act
{15 U.5.C. 2601)

TSCA health data, chemical
advisories, and Compliance Program
policy*

Considered in the public health
evaluation.

Health Advisories, EPA Office of
Drinking Water?*

RI activities identified presence of
chemical for which health advisories
are listed.

Clean Water Act (PL92-500)

Federal Ambient Water Quality
Criteria (AWQC) - human health
through ingestion of water*

Remedial actions may provide
groundvater remediation to relevant
AWQC.

Refarence Doses (REfD), EPA Office of
Research and Development*

Considared in the public health
avaluation.

Carcinogenic Potency Factors, EPA
Environmental Criteria and Assessment
Oftice; EPA Carcinogen Assessment
Group*

Considered in the public health
avaluation.

Clean Air Act (42 USC 7401)

National Ambient Air Quality
Standards (NAAQS) for six criteria
pollutants (40 CFR Part 530)

Remedial altaernatives may include
incineration or groundwater air-
stripping technologies.

Public health basis to list
pollutants as hazardous under
Saction 112 of thae Clean Air Act*

Remedial alternatives may include
incineration or groundwater a}t

m‘
LY
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TABLE A.3-1
FEDERAL ARARs AND TBCs(1)

CROYDON TCE SITE - PHASE II RI/FS

PAGE TWO

Contaminant-Specific

ealth Effects Assessments*

Reguirement I Rationale .
H

Considered in the public health risk
assessment included in RI Report.

Pesticides Registration, Tolerances,
anéd Action Levelst

Pesticides are considered possible
site contaminants.

Location-Specific

EPA's Groundwater Protection

{Strategy*

Requirement' Rationale

Remedial alternatives must consider
EPA classification of groundvater at
site.

Endangered Species Act of 1978
(16 USC 1531)

Considered in the public health and
environmental assessment.

Fish and Wildlife Coordination Act
(16 USC 661)

Remedial azlternatives may affect
protected habitats.

Fish & Wildlife Improvement Act of
1978 (16 USC 742)

Remedial azlternatives may affect
protected habitats.

Fish & Wildlife Conservation Act of
1980 (16 USC 2901)

Remedial alternatives may affect
protected habitats.

Rivers and Earbors Act of 1899
(33 CFR Parts 320-327)

Remedial alternatives may affect the
Delaware River.

Regulation of Activities Affecting
Waters of the U.S. (33 CFR,
Parts 320-329)

Corps of Engineers regulations apply
to navigable waters.

~

Section 404(b)(1) Guidelines for
Specification of Disposal Sites for
Dredged or Fill Material (40 CFR
Part 230)

Remedial alternatives may
potentially include dredging and
filling in wetlands.

Dredged Material Disposal Sites
Removal or Restriction Procedures
(404c); 40 CFR, Part 231

Remedial alternatives may
potentially include dredging and
filling in wetlands.

Executive Orders 11988 (Flcocodplain
Management) and 11990 (Protection of
Wetlands)

Both flocdplain and wetland
resources may be affected by the

site remedial alte:nativi.
D!)f}r!S‘IE]
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TABLE A.3-1
FEDERAL ARARs AND TBCs(l)

CROYDON TCE SITE -~ PHASE II RI/FS

PAGE THREE

Action-Specific

.Requirement

Safe Drinking Water Act

Rationale

Underground Injection Control
Regulations (40 CFR, Parts 144,
145, 145, and 147)

May be applicable to onsite
groundvater recirculation systems-.
and tracer studies.

Clean Water Act

NPDES Permit Requirements

Remedial alternatives may include
discharga to surface waters.

Thrashold Limit Values, American
Conference of Governmental Industrial
Hygienists*

May be appropriate requirements for
air concentrations during remedial
activities.

Occupational Safety and Health
Administration Requirements (29 CFR,
Parts 1910, 1925, and 19304)

Required for workers engaged in
onsite remedial activities.

Department of Transportation Ruless
for Hazardous Materials Transport
(49 CFR, Parts 107, 171.1-171.500)

Remedial alternatives include
offsite treatment and disposal.

Hazardous Waste Regquirements (RCRA
Subtitle C, (40 CFR Part 264)

Applicable to treating, storing, and
disposing of hazardous wastes.

.{General Pretreatment Regulations for

Existing and New Sources of
Pollutants (40 CFR Part 403)

Considered for remedial alternatives
involving pratreatment of
groundwater prior to treatment to a
POTW.

1. ARAR: Applicable or Relevant and Appropriate Requirement.
TBC Other Criterion, Advisory or Guideline "to be considered.”

AR30054



TABLE A.3-2 .

COMMONWEALTH OF PENNSYLVANIA
APPLICABLE OR RELEVANT AND APPROPRIATE STATE RBQUIREMENTS
CROYDON TCE SITE

Action-Specific

Requirement

' Pennsylvania Solid Waste Disposal
Regulations, PA Code Title 25,
Chapter 75

Rationalerm

Standards for treating, storing, and |
disposing of hazardous wvastes.

Chapter 101

Pennsylvania Pollutant Discharge Remedial actions may include

Elimination System (NPDES) Rules, PA |discharge tc surface vaters.

Code Title 25, Chapter 92 -

Pennsylvania Wastewater Treatment Remedial actions may include

Requirements, PA Code Title 25, discharge to surface waters.

Chapter 95

Pennsylvania Industrial Waste Remedial actions may include

Regulaticns, PA Code Title 25, discharge to surface waters.

Chapter 97

Pennsylvania Special Water Pollution |JApplicable for permitted solid waste
JRegulations, PA Code Title 25, disposal facilities.

Air Pollution Control
PA Code Title 25,
through 143

Pennsylvania
Regulations,
Chapters 121

Incineration is considered a
potential remedial action.

Pennsylvania Storm Water Management
Act of October 4, 1578, Act No. 167

Remedial actions may require
stormwvater management systems.

Pennsylvania Erosion Control
Regulations, PA Code Title 25,
Chapter 102

Soil disturbances during proposed
remedial acticns may require erosion
anéd sedimentation control measures.

Pennsylvania Eazardous Substances
Transportation Regulations PA Code
Title 13 (Flammable Liquids and
Flammable Solids) and Title 15
(Oxidizing Materisls, Poiscons, and
Corrosive Ligquids)

Applicable to wvastes shipped offsite
for analysis, treatment, or
disposal.

AR3005’42
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TABLE A.3-2
COMMONWEALTH OF PENNSYLVANIA

APPLICABLE OR RELEVANT AND APPROPRIATE STATE REQUIREMENTS

CROYDON TCE SITE

- PAGE TWO

Contaminant-Specific

Requirement

Pennsylvania Water Quality Standards,
PA Code Title 25, Chapter 93

.Rationala

Remedial actions may include
discharge to surface waters.

Pennsylvania Air Pollution Control
Regulations, PA Code Title 25,
Chapters 121 through 143

Incineration is considered a
potantial remedial action.

Location Specific

Pennsylvania Wild and Scenic Rivers
Act

Requirement . . | , Rationale

Considered in the public health and
snvironmental assessment. Remedial
actions may include discharge to the
Hog Run Creek or Delaware River.

Rare and Endangered Species
Ragu;ation; PA Code ?{tle 58

Considered in the public health and
environmental assessment.

( : ~ AR300543
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but also the economic and technical feasibility of removing a
contaminant from a water supply system. EPA has also recently
proposed Maximum Contaminant Level Goals (MCLGs) for several
organic and inorganic compounds in drinking water. MCLGs are
non-enforceable guidelines that do not consider the technical
feasibility of contaminant removal.

» Toxic Substances Control Act of 1976 - The Toxic
Substances Control Act (TSCA) provides authority to
require testing of chemical substances entering the
environment and to regqulate them, where necessary.
Polychlorinated biphenyl (PCB) regulation and enforcement
(40 CFR Part 761) are important aspects of TSCA. 40 CFR
Part 761 established regqulations for manufacturing,
processing, distributing in commerce, and prohibitions
for using PCBs. .

o USEPA Health Advisories - Health  Advisories are
non-enforceable guidelines, developed by the EPA Office
of Drinking |Water, for chemicals that may Dbe
intermittently encountered in public water supply
‘systems. Health Advisories are available for short term,
longer-term, and 1lifetime exposures for a 10-kg child
and/or a 70-kg adult.

e Clean Water Act (as amended) ~ This act governs point-
source discharge through the National Pollutant Discharge

Elimination System (NPDES), as well as discharge of
dredge or fill materials and o0il and hazardous spills to
U.S. waters.

Also, Ambient Water Quality Criteria (AWQC)  were
developed for 64 pollutants in 1980 (45 CFR Part 231)
pursuant to Section 304(a)(l) of the Clean Water Act.
In 1983, EPA revised nine criteria previou published
in the "Red Book" (Quality Criteria for Watet, 1976), and
in the 1980 criteria documents. These criteria are not
legally enforceable, but have been used by many states to
develop enforceable water quality standards. AWQC are
available for the protection of human health £rom
exposure to contaminants in drinking water, from
ingestion of aquatic biota, and for the protection of
freshwater and saltwater aquatic life.

e Clean Air Act of 196% - This act governs air emissions
resulting from remedial actions. The Clean Air Act
promulgated the National Ambient Air Quality Standards
(NAAQS) (40 CFR Part 50). NAAQS are available for
six chemicals or groups of chemicals and for airborne
particulates. The sources of the contamigants. and the
routes of exposure were considered in the for
the standards. These standards do not consideﬁ@mgﬁs
of achievement or the feasibility of implementatfoh. " The

NAAQS allow for a margin of safety to account for
unidentified hazards and effects.

o -n
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¢ Health Effects Assessments (HEAs) - HEAs present toxicity
data for specific chemicals for use in public health
assessments. Also considered applicable are Carcinogenic
Potency Factors and Reference Doses provided in the
Superfund Public Health Evaluation Manual (USEPA, 1986).

e Groundwater Protection Strategy - EPA's policy is to
protect groundwater as needed for its highest present or
potential beneficial |use. This policy will be
incorporated into future regulatory amendments. The
strategy designates three categories of groundwater:

- Class 1 - Special Groundwaters - Waters that are
highly vulnerable to contamination and are either
irreplaceable or ecologically vital sources of
drinking water. -

- Class 2 - Current and Potential Sources of Drinking
Water and Waters Having Other Beneficial Uses - Waters
that are currently used or that are potentially
available.

- Class 3 - Groundwater Not a Potential Source of
Drinking Water and of Limited Beneficial Use - Class 3
groundwater units are further subdivided into
two subclasses.

-=Subclass 3A includes groundwater units that are
highly to intermediately interconnected to adjacent
groundwater units of a higher class and/or to
surface waters. They may, as &a result, be
contributing to the degradation of the adjacent-
waters. They may be managed at a similar level as
Class 2 groundwaters depending upon the potential
for producing adverse effects on the quality of
adjacent waters.

--Subclass 3B is restricted to groundwater units
characterized by a low degree of inter-connection
to adjacent surface waters or other groundwater
units of a higher class within the Classification
Review Area. These groundwaters are naturally
isolated from sources of drinking waters in such a
way that there is 1little potential for producing
adverse effects on quality. They have low resource
values outside of mining or waste disposal.

¢ Endangered Species Act of 1978 (16 USC 1531) - This act

provides for consideration of the impacts on endangered
and threatened species.

e Fish and Wildlife Coordination Act (16 USC 6@8 3'061'5!46

act provides for consideration of the impacts on wetlands
and protected habitats.

A-14



Fish and Wildlife Improvement Act of 1978 (16 USC 742a) -

This act provides for consideration of the- impacts on
wetlands and protected habitats.

Fish and wWildlife = Conservation Act of 1960 -

(16 USC 2901) - This act, too, provides for consideration
of the impacts on wetlands and protected habitats.

Requlation of Activities Affecting Water of the U.S,
(33 CFR Parts 320-329) - These U.S. Army Corps oOf

Engineers Regulatxons are applicable to- wetlands and
navigable waters. T

Section 404(b)(1), Guideline - for Specification of
Disposal Sites for Drédged , — or Fill Material
(40 CFR Part 23) - These established " gqguidelines are
pplicable to the --dredge and £fill of wetland
environments. -

Dredged Material Disposal Sites DPenial or Restriction
Procedures (Section 404 Procedures) (40 CFR Part 231) -
These established  procedures for prohibiting or
withdrawing the specification or denying, restricting, or
withdrawing the use for  specification, of any defined
area as a disposal site for dredged or £ill material are
pursuant to Section 404(c) of the Clean Water Act. :

Occupational Safety and Health Act OSHA requirements;
29 CFR Parts 1910, 1926, and 1904) - OSHA regulations
provide occupational safety and health requirements

applicable to workers engaged in onsite field activities.

Pedaral Floodplain Executive Order (11588) - This

executive order provides for consideration of floodplains
during remedial actions. It is implemented by EPFA's
August 6, 1985 ©Policy on Floodplains and Wetlands
Assessments for CERCLA actions (CERCLA Compliance
Policy). S »

Federal Wetlands Executive Order (11990) - This order

provides for consideration of ‘wetlands during remedial -

actions and is implemented by EPA's August 6§, 1985 Policy
on Floodplains and Wetlands Assessments -for CERCLA
actxons (CERCLA Compliance Policy). -

DOT Rules for Hazardous Materials Transport (49 CFR,
Parts 107, 171.1 - 171.500) - These requlate the

transport of  hazardous waste materiais including
packaging, shipper equipment, and placarding. These
requirements are considered -applicable to any wastes

shipped off site for laboratory analysis, traaﬂxseﬂbsgv . U

disposal.

aA-1l5



| Commonwealth of Pennsylvania ARARS

-\“/ ¢ Pennsylvania Solid Waste Disgésal Requlations - These

govern the generation, transportation, storage, and
disposal of hazardous wastes.

e Pennsylvania National Pollutant Discharge Elimination
System (NPDES) Rules - These rules govern point-source
discharge to Pennsylvania waters through the Clean Water
Act.

e Pennsylvania Water Quality Standards - These set forth
water quality standards for receiving streams based upon

designated uses.

¢ Pennsylvania Wastewater Treatment Requirements - These
wastewater treatment regulations are required to maintain

water quality, including effluent 1limitations based on
best-practical-control technologies  and waste-level
allocations for pollutants for which minimum treatment
requirements have not been established.

e Pennsylvania Industrial Waste Treatment Regulations -~
These regulations provide requirements and standards for

treatment of industrial waste discharges to surface
waters and underground waters.

N e Pennsylvania Special Water Regulations - These
regulations establish a procedure for mandatory

notification of downstream users 'in the case of an

accident in which a toxic substance enters surface

waters. They also specify bonding requirements for solid

waste facilities that would ensure closure of a permitted

site in a manner that would abate or prevent water
, pollution.

e Pennsylvania Air Pollution Control Requlations - These
govern air emissions from remedial actions and provide

for the control and prevention of air pollutants. They
also provide guidance for the design and operation of air
pollution sources. '

e Pennsylvania Storm Water Management Act - This act
requires measures to control stormwater runoff during

alterations or development of 1land. Stormwater
management systems must be constructed in a manner
consistent with the county watershed management plan.

e Pennsylvania Erosion  Control Requlations -  These
requlations govern erosion and sedimentation control
resulting from remedial actions that may involve earth-

moving activities. R30051&8

\(: e Pennsylvania Hazardous Substances Transportation
l Regulzations - These regulate the transport of flammable

PN
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liquids and solids, oxidizing materials, poisons, and
corrosive liquids. These requirements may be applicable "’
to any wastes shipped offsite for laboratory analysis,
treatment, or disposal. :

A.3.4 PRELIMINARY SCOPING OF REMEDIAL TECHNOLOGIES

A focused Feasibility Study (FFS) has been prepared to evaluate
alternatives for eliminating public health risks that are
present because of consumption of groundwater by domestic well
owners. This FFS is primarily aimed at evaluating alternate
. water supplies and in-house water treatment systems, in addition
to the no-action alternative. Remediation of contaminated
groundwater (i.e., the entire plume) will be considered in the
Phase II FS.

Based on the Phase I RI data, environmental problems associated
with the Croydon TCE Site are primarily 1limited to the
groundwater. However, it is possible that during the Phase II
RI, the source(s) of the groundwater problem may be identified
and subsequently characterized. Therefore, technologies for
soil/waste remediation have also been developed and are
presented on Table A.3-4.

As shown on Table A.3-4, potential remedial technologies have

also been identified for remediating surface water/sediment;
however, public health and environmental risks posed by these N
media are relatively low and consequently, may not require
remediation.

- The screening of technologies and the identification of
innovative technologies will begin shortly after the Phase II RI
is initiated. As the RI progresses, additional screening and
identification of other technologies will occur. (The screening
criteria are discussed in Section A.5.0.) Technologies
remaining after screening will be combined into alternatives.
To the degree possible, treatment alternatives will be developed
that would eliminate the need for long-term management at the
site and that would reduce toxicity, mobility, or wvolume as
their principal element, in accordance with SARA.

In the event that the source of the groundwater problem is
identified, an amendment to this Work Assignment will be
submitted if treatability studies are warranted. This amendment
will include a budget increase which will include provisions to
research and identify candidate treatability studies, develop
treatability study specifications, procure the appropriate
vendors to perform the treatability study, and provide
management during the treatability study. The results of the
treatability study will be used to support the feasibility study
and the EPA Record of Decision (ROD).
AR3005LS
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A.3.5 DATA LIMITATIONS/REQUIREMENTS

This section summarizes the data that are necessary to meet the
overall objectives for performing the Phase II -RI/FS at the
Croydon TCE Site. The required data were identified by
reviewing the Phase I RI data base and then determining the data
needed to adequately meet the Phase I objectives, assess the
risks to the public health and environment, and to evaluate the
feasibility of remedial alternatives. Table A.3-5 provides the
data limitations/ requirements identified during the Phase II
RI/FS scoping process. The period of data collection (i.e.,

" Phase I RI or Phase II RI) and the specified end uses of the

data (i.e., risk . assessment, feasibility study, etc.) are also
given in this table. A summary of the specific Phase II RI/FS
data limitations/requirements is provided below.

e Potential Source Areas No. 1 and No. 3b were identified
during the Phase I RI as areas which may act as potential
sources of groundwater contamination, The extent of
environmental contamination {soil, groundwater)
attributed to these source areas are unknown.

o The 1limits of the northern boundary of the contaminant
plume were not defined during the Phase I RI. Additional
data are required to delineate the extent of
contamination north of U.S. Route 13.

o Define the position of the groundwater divide near the
East branch of Hog Run Creek and its probable impact on
the migration of contaminants.

o Determine the nature of the immiscible white liquid found
in several of the monitoring wells.

e Define the 1local groundwater flow patterns near the
intermittent stream, which is located north of Potential
Source Area No. 1.

‘e In addition to the groundwater contaminant plume, the
Phase I RI results suggest the possibility that another
(offsite) TCE plume is migrating to the study area. The
boundaries of the Phase I study area need to be expanded
to confirm the presence/absence of this plume.

¢ Confirm the presence/absence of contaminants in the
residential wells sampled during the Phase I RI to
confidently characterize the risks to the public health.

o The Phase I RI identified the presence of pesticides,
polychlorinated biphenyls (PCBs) and polycyclic aromatic
hydrocarbons (PAHs) in soil samples obtained £from
3 sampling locations. Additional data on the ﬁfﬁ?ﬁ@ Sg'
extent of PCB, PAH, and pesticide contamiravh
background soil samples and in the Rohm & Haas landfill
are required. It is currently unknown if the soil

A-19 : IR T
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] o8
samples represent contaminants detected in the soil, or
if these compounds are potentially attributed to the
landfill. Fill material from the landfill may have been
placed in areas where the Phase I soil samples were
collected, based on conversations with a local property
owner.

e The quality of surface water and sediment in the Delaware
River and the unnamed stream located north of Route 13
was not defined during the Phase I RI. Because of field
sampling limitations, no data are available to
characterize the nature and extent of contamination
associated with these surface water bodies.

A.3.6 REMEDIAL INVESTIGATION AND FEASIBILITY STUDY OBJECTIVES

The overall objectives for the Croydon TCE Site RI/FS are to
determine the nature of the public health and environmental
risks posed by the site and to identify and establish remedial
action alternatives to mitigate these concerns. Because of the
limitations associated with the available data, the Croydon TCE
Site RI/FS was conducted in two phases. The objectives of the
Phase I RI/FS are provided below.

¢ Characterize the nature and extent of groundwater
contamination, which was previously detected in the
southeastern portion of the study area.

e Assess the public health and environmental risks posed by
groundwater contamination within the study area.

e Determine the quality of local surface waters to estimate
the 1mpact from groundwater discharge and estimate health
and environmental risks associated w1th the use of these
surface waters.

e Identify potential source areas that may be contributing
to groundwater contamination within the southeastern
portion of the study area.

Data 1limitations were identified following a review of the
Phase I RI data. The data required to adequately assess the
risks to the public health and environment and to evaluate

remedial alternatives were then determined. These data
limitations were provided in Section A.3.4. To address these
limitations, specific Phase II RI/FS objectives were
established. The specific Phase II RI/FS objectives and

rationale are provided in Table A.3-6.

A.3.7 TECHNICAL RATIONALE, OBJECTIVES, AND
METHODOLOGIES FOR DATA COLLECTION

The purpose of this section is to present the metno§Q33§Q£l5§§“

which the data limitations and the Phase II RI/FS objectives
will be addressed. Table A.3-7 outlines the criteria for
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TABLE A.3-6

SPECIFIC PHASE II RI/FS OBJECTIVES
CROYDON TCE SITE

" Specific Phase II RI/PFS Objectives

1. Investigate Potential Source Area
No. 1 and No. 3b to datermine
whather thay are the source of the
TCE groundwater contamination.

Rationale

Data collected during the
hydrogeologic and resideantial well
investigations have indicated that
the TCE plume may be emanating from
the area north of U. S. Route 13.
Two potential source areas were
identified through the use of
historical aerial photographs.

2. Define the northern boundary of
the TCE plume.

Monitoring wells are required both
upgradient and downgradient from
Potential Source Area No. 1 and

No. 3b to define the northern limits
of the TCE plume.

3. Characterize the hydrogeology of
the focused area of investigation.

The hydrogeology of the focused area
of investigation is well documented
with the exception of the area near
River Road, which borders the study
area to the south. Based on the
Phase I RI data, a groundwvater divide
exists between the East Branch of Hog
Run Creek and the Rohm & Haas
treatment pond. The role of the
groundwvater divide is important to
assess fate and transport of site
contaminants in the groundwatsr. In
addition, there is the possibility
that a second TCE plume, emanating
east of Rt. 413, may be migrating
toward the East Branch Hog Run Cresk.
This will be assessed during the

Ph;sg 11 RI.
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TABLE A.3-6

SPECIFIC PHASE II RI/FS OBJECTIVES
CROYDON TCE SITE

PAGE TWO

Specific Phase II RI/FS Objectives Rationale
W
4. Confirm public health risks posed In order to characterize public
by the use of groundwater within health risks more accurately, &
the study area. second round of sampling will be
performed on all residential wells
within the study area that have
exhibited TCE above health-baseéd
ARARS.

5. Confirm the presence or absence of ]Soil sampling was performed in three
PCBs in the soil. areas that allegedly contained £ill
material from the Rohm & Eaas
landfill. Analysis of these samples
revealed lov levels of PCBs and PAls.
A second round of samples will be
collected from these areas to confirm
the presence/absence of PCBs and PAHs
in soil. Soil samples will alsc be
taken from the Rohm & Haas landfill
area and two background (offsite)

areas.

6. Define the nature and extent of This objective was not fully
contamination in the Delaware satisfied during the Phase I RI
River and the unnamed stream because the intermittent stream wvas
located north of Route 13. dry and there vere time constraints

associated with sampling the Delawvare
River. To satisfy this Phase I
objective, these surface vaters will
be sampled during the Phase II RI.

AR3005356
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meeting each of the specific Phase II ‘RI/Pé objectives and the
data gathering activities selected to meet these objertives.

The scoping of the Phase II RI/FS was conducted during a review
of the Phase I RI results. This "brainstorming® period resulted
in the development of the Phase I1I RI/FS objectives and the
criteria to meet these objectives. Data collection actlvzties
were subsequently proposed to satisfy the criteria.

To meet Objective Number 1 (Investigate Potential Source Area
No. 1 and No. 3b) a soil investigation will e Tonducted. The
soil investigation includes so0il gas analysis, and surface and
subsurface soil sampling and analysis. ... The soil sampling
investigation is discussed in detail in Section 4.3.1. The soil
sampling investigation will also obtain information to satisfy
Objective No. 5 (confirm the presence- or absence- of. PC8s and
PAHs in soils). : )

To satisfy the criteria for characterizing 1limits of the
groundwater plume and the hydrogeology of the focused area,
(Objective No. 2 and 3), a hydrogeologic investigation will be
conducted. The hydrogeologic investigation is outlined in
Section A.4.3.2 of this report. Earh aspect of the
hydrogeologic investigation (i.e.,. location and number of =ells,
sample analysis, etc.) 1is discussed in Section A.4.3.2.  The
hydrogeologic investigation will also obtain information +o
determine the extent to which the potential somrce areas are
contributing to' the groundwater contamination.

Object'ive No. 4 (Assess the Public Health and  Environmental
Risks Posed by Groundwater Within the $Study Area) will  be

. accomplished by obtaining additional data .tp LDetermine the

presence/absence of contaminants (TCE) in domestic wells within
the study area. To satisfy this criterion, selected residential
wells will be resampled. Section A.3.3.3 (Residential Well
Survey/Investigation) discusses the =Tatiomale  behind the
residential well investigation. .

To meet Objective No. 6 (Determine the Quality of Surface Waters
and Sediments), a surface water and sediment investigation will
be conducted. This investigation will comsist of collerting
surface water and sediment samples fraom the Delaware River and
the unnamed stream located north of Route 13. Section A.4.3.5
outlines the rationale for the <varions - aspects of this
investigation. .

A more detailed description of the field investigations is given
in Section A.4.3 (Field Investigations).

Additionally, to meet the RI/FS objectives, =malytical options
must be selected. Appropriate analytical options must be chosen
to support the Data Quality Objectives (DQOs) for the. samples
collected. DQOs and Precision, Accuracy, Representativeness,
Completeness, and Comparability (PARCC) goals are d

detail in the Field Operations Plan (¥OP). The - specific

A-28



|

.

analyt.u:al options to support an Phase II RI/FS are given in
. five general categories.

- Lavel V - Anal_ysis by non-standard methods that may
require method modification and/or development, as well
as accelerated turnaround time. A

e Level IV — All analyses are performed in an offsite
laboratory nsing CLP protocols. '

e Ievel III - Labm:étory analysis performed in an offsite
.. laboratoxy using methods other than the CLP Routine
- Analytical Ssrvices (RAS).

= Izvel IT — Field anmalysis nsing a mebile laboratory.

- Jewal I - Fisld screening or dnalysis using portable
instruments.

A.4.0 TASK PLAN FOR REMEDIAL INVESTIGATION
This zmertion identifies the tasks that will be implemented to

conduct -the Phase II RI/F5 for the Croydon TCE Site. The RI
will be comprised of Tasks 1 through B as defined below:

Task 1 - Project Planning

Task 2 - Community Relations

Task 3 - Field Investigation

Task 4 - Sample Analysis and Data Validation
Task 3 — Data Evaluations

Task 6§ — Risk Assessment

Task 7 — Treatability Study/Pilot Testing
Task B — Remedial Investigation Report

The FS will be comprised of Tasks 9 through 12 as defined below:

S0 66 0 beo

Task 9 -— Remedial Altermatives Screening
Task 10 — Remedial Alternatives Evaluation
Task 11 -— Feasibility Study Report

Task 12 - Post RI/FS Support

s 0 )

Section A.5.0 provides a detailed description of the FS tasks.
The remainder of this section provides a . detailed description of
the RI tasks.

A-4.1 TASK 11— PROJECT PLANNING

The performance of this task zresults in the preparation and
submittal of the Draft and Final Phase II RI/FS Work Plan and

. Field Cperations Plan. The- activities that comprise this task

are:

e Data Collection and Review ' AR30056! |

- e Site Reconnaissance
e ARAR/DQO Determination (Preliminary)

2-29
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Remedial Alternatives Identification (Preliminary)
Preliminary Risk Assessment

RI/FS Brainstorming and Scoping Meetings

Phase II Work Plan Preparation

Phase II Field Sampling and Analysis Plan (FSAP)
Preparation

Phase II Site Management Plan (SMP) Preparation

~e Phase II1 Health and Safety Plan (HASP) Preparation

A.4.2 TASK 2 - COMMUNITY RELATIONS

All community relations activities for the Phase I and Phase II
RI/FS were presented in the Final Phase I RI/FS Work Plan.
Therefore, no additional support over and above what is stated
in the Phase I RI/FS Work Plan is required.

The REM III Team will or has provided the following support
during the Phase I and Phase II RI/FS:

e Preparation of a Draft and Final Community Relations Plan
(completed). :

e Preparation of 5 fact sheets (2 fact sheets have been
prepared to date).

¢ Participation at 3 public meetings (1 meeting has been
conducted to date).

e Preparation of meeting minutes (1 meeting has been
conducted to date).

Specifically, a public meeting will be held upon completion of
the Phase I RI/FS Report (and Phase II Work Plan), and Phase II
RI/FS. Preparation of a Responsiveness Summary will be
discussed under Task 1l2.

A.4.3 TASK 3 - FIELD INVESTIGATIONS

This task describes the various field investigations that will
be conducted to collect data for meeting the specific Phase II
RI/FS objectives that were discussed previously. The following
field investigations will be performed as part of the Phase II
RI:

Hydrogeologic Investigation .
Domestic Well Survey/Investigation
Surface Water and Sediment Investigation
Soil Investigation

The following subsections provide the details of these
investigations.

AR300562
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A.4.3.1 Field Activities

A.4.3.1.1 Preparation of Bid Specifications
and Subcontract Procurement

Under this subtask, two bid specifications will be prepared. A

subcontractor will be procured for drilling and installation of

9 monitoring wells, and approximately 15 test borings.

Following the drilling program, a subcontractor will be procured

in order to remove drums containing drill cuttings and

decontamination fluids. The preparation of the bid

specifications was conducted in conjunction with the development -
of this Phase II Work Plan to avoid delays when procuring

subcontractors.

A.4.3.1.2 Mobilization

This subtask will consist of field personnel orientation and of
equipment mobilization and will be performed at the initiation
of the Phase II field activities, as necessary. A field team
orientation meeting will be held at the NUS office to
familiarize personnel with the site history, health and safety
requirements, and field procedures.

Equipment mobilization may include, but will not be limited to,
the setup of the following equipment:

e Soil gas survey equipment.

e Sampling equipment for surface water, sediments, and
groundwater.

e Health and safety decontamination equipment.

The field office trailer was mobilized during Phase I of the RI
will be used for the Phase II RI. The trailer is currently
located on the Rohm & Haas property and has electrical and
telephone service. Before any drilling is conducted, onsite
underground utilities will be 1located by contacting the
appropriate utility companies (i.e., gas, electric, telephone).

A.4.3.2 Hydrogeoloqic Investigation

The goals of the Phase II hydrogeologic investigation at the
Croydon TCE Site are to (1) determine if Potential Source Area
No. 1 and No. 3b are contributing to groundwater contamination
within the study area, (2) define the site geology and
hydrogeology north of Route 13, (3) define the ©possible
groundwater divide located in the vicinity of River Road/Rohm &
Haas Manufacturing Area B, (4) confirm the extent of the
groundwater contaminant plume, and (5) determine whether another
TCE plume is migrating into the study area from an offsite
source.

Groundwater sampling data from residential and gﬂ&%lgéﬁ?ﬁ

monitoring wells taken during the Phase I RI have confirmed that
groundwater in the southeastern portion of the study area is
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contaminated with TCE and other related compounds. These data
indicate a possible source of contamination in an area just
north of U.S. Route 13 in the area between Penn Street (to the
west) and Bristol Lanes (to the east). Historical aerial
photographs of this area have been used to identify two
potential source areas (No. 1 and No. 3b), which will be the
focus of this investigation (see Figure A.4-1).

The specific data outputs from the proposed hydrogeologic
investigation will include the determination of the following:

e Extent of contamination in the alluvial aquifer to the
north of state Route 13, west of Bristol Lanes and east
of Penn Street.

¢ Groundwater flow patterns and rates in the vicinity of
the small intermittent stream north of Potential Source
Area No. 1.

¢ The 1location of a groundwater divide between the East
Branch of Hog Run Creek and the water treatment basins on
Rohm & Haas Manufacturing Area B.

¢ Hydraulic characteristics of the alluvial aquifer at the
newly installed, Phase II monitoring wells.

¢ Confirm the interaction between surface waters and
groundwater within the study area.

e BAssess background groundwater quality.

The hydrogeologic field investigation consists of the following:
e Drilling and installation of nine new monitoring wells,
A shallow and deep well will be installed at 4 locations

and a shallow well will be installed at 1 location. Two
locations (MW-16 and MW-17) will be within Potential

Source Area No. 1. Three locations (MW-18, MW-19,
and MW-20) will be used to assess Potential Source Area
No. 3b.

o Sampling and analysis of all newly installed monitoring
wells (9), 29 REM I1I "“Phase 1" monitoring wells, and
24 Rohm & Haas monitoring wells.

e Hydrologic testing (i.e., slug tests) of newly installed
monitoring wells., » »

e Installation of two staff gauges in the intermittent
stream to the north of Bristol Lanes and Potent1a1 Source
Area No. 1.

¢ Two comprehensive rounds of water level measuréhgﬂig(}Séik
all monitoring wells and staff gauges.

B Y o e e J
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Fig A. 3-1
(See back pocket)
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The data obtained through the field investigation will be
evaluated and combined with historical site information and
available geologic/hydrogeoclogic publications to provide an
assessment of the geologic and hydrogeologic conditions within

the site area. ‘

As described above, a total of 9 monitoring wells will be
installed. Five well locations have been determined at this
time. Four well locations will consist of a water table well
and a deep alluvial well. One location (MW19) will consist only
of a shallow well. The well locations will provide data to
determine 1lateral and vertical wvariations in contaminant
concentrations, determine vertical flow components within the
agquifer, provide data for determining groundwater flow patterns
and the area where the source of contamination is located.

The proposed monitoring wells, the: REM III "Phase I" monitoring
wells, and the location of the Rohm & Haas wells are shown in
Figure A.4-1. The rationale for each well location and the
primary functions for each well <cluster are 1listed in
Table A.4-1. The proposed well locations were selected by the
REM III Team with input from EPA based on the 1locations of
suspected source areas, the observed locations of TCE-
contaminated wells, the 1locations of existing groundwater
monitoring points currently available for sampling, the overall
expected groundwater flow pattern for the area, and the data
requirements of the Phase II RI/FS.

Well depths are projected to be approximately 15 to 25 feet deep
for water table wells and from 35 to 65 feet deep for deep
alluvial wells. Drilling, well <construction/installation
techniques, well development, and aquifer testing methods are
described in the following subsections.

During the field investigation, two staff gauges will be
installed in the intermittent stream north of Potential Source
Area No. 1. The four staff gauges installed during Phase I of
the RI will be re-surveyed for horizontal and vertical control
because of suspected vandalism. The staff gauges will provide
information to help define 1local. surface water/groundwater
interactions. :

A.4.3.2.1 Drilling Operations

Hollow stem auger drilling is the preferred method. Potable
water may be wused if difficult drilling conditions are
encountered. Each boring will be lithologically logged by the
field geologist via split-barrel samples or cuttings, depending
on the drilling/sampling techniques used. A complete log of
each boring will be maintained, describing lithologies, depths
of contacts, water levels/water yielding zones, totah 4 tgs

and any other pertinent data that may be discoveredfi 35%7 &6

- samples will be described using the Unified Soil Classification

System (USCS). For geologic description purposes, split-barrel
sampling will be nerformed at 5-foot intervals during
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operations. Detailed 1logging procedufes» for samples are
described in the FOP.

Continuous sampling for soil analyses will be performed at
monitoring well 1location MW19 since it is adjacent to a
suspected source area. Samples will be collected from the
ground surface to the water table, approximately 15 feet. A
three-inch split spoon will be used to collect the sample. A
total of 5 samples will be taken and analyzed for volatile
organics.

A.4.3,2.2 Well Construction/Installation

Monitoring wells will be constructed of NSF-certified 2-inch
diameter, nonglued-flush-joint, threaded, Schedule 40 PVC casing
and wellscreens equipped with a 2-foot trap below the screen and
a PVC end plug. The trap will be used to collect DNAPL if
encountered. Figure A.4-2 illustrates typical well construction
details for a monitoring well.

Well screens will be 10 feet in length with a slot size of
0.02 inches. The monitoring well installation procedure will
consist of placing the PVC pipe and screen into the completed
boring and backfilling the annulus of the boring, around the
well screen, and approximately 1 to 3 feet above the well screen
with clean silica sand. A bentonite pellet seal (minimum 2-foot
thickness) will then be installed; the remainder of the annulus
of the boring will be backfilled with a cement-bentonite grout
to ground surface. The depths of all backfill material will be
constantly monitored during the well installation process by

- means of a weighted steel or plastic tape.

Protective steel casings equipped with locking caps will be
installed around all wells. Flush-mounted <casings (see
Figure A.4-3) may be installed at locations where a protruding
casing would be undesirable (near roadways). Keyed-alike locks
will be supplied by the drilling subcontractor for all wells.
Monitoring wells will be surveyed after installation to
determine vertical and horizontal coordinates.

A.4.3.2.3 Well Development

Monitoring wells will be developed after installation to remove
fines and sediments from around the well screens and to remove
drill cuttings and residual drilling fluids from the area around
the monitored interval of the boring. Wells will be developed
by air 1lift, bailing and surging, or by pumping, as determined
by the field geologist.

A.4.3.2.4 Aguifer Testing

Monitoring wells will be used for aquifer testing to ﬁ@&&a
the groundwater flow conditions. The data generated &; N “these -
tests will be used to define the water-yielding characteristics

of the formation, develop groundwater velocity values for the

~ -
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MONITORING WELL

—— CAP W/VENT

| ____———STEEL CAP W/PADLOCK
CEMENT PAD

PROTECTIVE STEEL CASING

2" 1.0. PVC PIPE
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SAND PACK
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FIGURE_A.4-2

MONITORING WELL CONSTRUCTION DETAILS

“ CROYDON TCE SITE, BUCKS COUNTY, PA Nws)%g
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CROYDON TCE SITE, BUCKS COUNTY, PA
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alluvial aquifer, and estimate the rate of groundwater movement
across and away from the site. Slug tests will- be performed in
the newly installed, Phase II monitoring wells and
evaluatedusing the most appropriate evaluation ‘technique for
each type of test and for each individual set of hydrogeologic
conditions. (The wells and evaluation techniques will be
determined following the drilling program.) Pressure
transducers and data loggers will be used for data collection,
where appropriate, to obtain the most accurate field data
possible. It is anticipated that each new monitoring well will
be tested. :

A.4.3.2.5 Water Level Monitoring

At least two comprehensive rounds of water level measurements
will be made from the 29 Phase I REM III monitoring wells, the
9 Phase II monitoring wells, and selected Rohm & Haas monitoring
wells. Staff gauge readings along Hog Run Creek and the
intermittent stream to the north of the site will be recorded
during each round of water level measurements. All measurements
for each collection round shall be collected within a 24-hour
period of consistent weather conditions to minimize atmospheric/
precipitation effects on groundwater conditions. Measurements
will be taken with an M-scope (electrical water-level
indicator), that has permanent markings at l-foot intervals and
that has both visual and audio signals. The top of the PVC well
casing will be used as the reference point for determining
depths of water. These water levels will be used to determine
groundwater flow directions and to identify any variations which
may occur in flow directions throughout the study area over
time.

A.4.3.2.6 Field Sampling Program

Sampling and analysis of groundwater will be performed to define
the horizontal and vertical extent of contamination, to
delineate the contaminant plume(s), and to provide sufficient
data for the assessment of public health and environmental
effects, and the evaluation of remedial action alternatives.
Sixty-one monitoring wells will be sampled during the Phase II
RI. The groundwater sampling program will consist of sampling
9 newly installed monitoring wells; 29 existing REM III Phase 1
monitoring wells, and 24 Rohm & Eaas monitoring wells. One
round of groundwater sampling 1is proposed. Table A.4-2
summarizes the groundwater sampling and analysis program.

Field measurements to be taken on all monitoring wells include:

PHE
Specific conductance
Temperature

Dissolved oxygen AR300571

These parameters will be measured onsite using calibrated field
instrumentation (analytical option Level 1).
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Based on the Phase I RI analytical data, volatile organic
compounds are considered the principle groundwater contaminants
of concern. Consequently, all groundwater samples will be
analyzed for Target Compound List (TCL) volatile organic
compounds using EPA Method 601/602.

To insure that the data obtained are of sufficient quality for
the intended data uses, Data Quality Objectives (DQOs) were
established. Analytical options selected to achieve the DQOs
include Level IV for the TCL volatile organic analyses.

Level 1V was selected to support site characterization, the risk
assessment, and the feasibility study.

Additionally, a white immiscible 1liquid was observed in
groundwater during the development and-purging of some of the
Phase I monitoring wells. This 1liquid was usually observed
after several minutes of pumping. The liquid may be a Dense
Nonaqueous Phase Liquid (DNAPL) since it sank to the bottom of
the holding container. Since the presence/absence of
contaminants associated with this liquid is unknown, it will be
sampled during the Phase II RI if observed. A maximum of
three samples will be collected and analyzed for the following
parameters:

TCL volatile organics (expanded TIC list)
TCL base-neutral/acid extractable organics
TCL pesticides/PCBs

Target Analyte List (TAL) inorganics
Cyanide

Total Organic Carbon

pE

These data are required to support site characterization, the
public health and environmental assessment, and the feasibility
study. Level IV analyses was selected to meet the project
objectives.

e ® & ¢ & & O

A.4.3.3 Residential Well Investigation

A discussion of the occurrence and distribution of the
contaminants detected in the residential wells sampled during
the Phase I RI is provided in Section 4.1 of the Phase I
RI report. As indicated in Section 4.1, volatile organic
contaminants (trichloroethene and related constituents) were
detected at levels of potential concern in wells sampled in the
vicinity of the TCE plume and/or in other portions of the study
area. To confirm the presence/absence of these contaminants and
to adequately characterize potential public health risks,
selected residential wells will be resampled during the

Phase II RI. Residential wells to be resampled includﬁﬂtgﬁsﬁs73

located in the vicinity of the contaminant plume.
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The residential well sampling and analysis program is summarized
in Table A.4-3. A total of 9 residential wells will be sampled
and analyzed for TCL volatile organics using EPA Method 601/602.
Wells to be sampled for TCL volatile organics include
residential wells located in the vicinity of the plume and one
residential well located outside of the TCE plume that exhibited
trichloroethene at 5 ug/l (RW 32). Figure A.4-4 depicts the
located of these wells.

TAL inorganic constituents and/or nitrate. A total of two
residential wells will be resampled and samples submitted for
analyses of TAL inorganics. Eight residential wells will be
resampled and samples submitted for nitrate analysis as
indicated on Table A.4-3. .
Analytical options were selected to ensure the data collected
are of sufficient quality for the intended data use. To support -
the Phase II public health assessment, Level IV analytical
option was selected.

A.4.3.4 Soil Investigation

The soil investigation for the Croydon TCE Site Phase II RI/FS
consists of sampling and analysis of surface and subsurface
soils. A discussion of the proposed investigation is provided
in the following subsections.

A.4.3.4.1 Surface Soil Investigation

Eight surface so0il samples were collected from 3 locations
during the Phase I RI. Sampling locations are shown in
Figure 4-5 of the Phase I RI Report. These locations included .
the "athletic fields 1located adjacent to the Mary Devine
Elementary School, an area in the vicinity of monitoring well
MW-15 (across from Manufacturing Area B), and the yard of a
private resident.

Section 4.0 of the Draft Phase I RI report provides a discussion
of the occurrence and distribution of constituents detected in
the surface soil samples. PCBs (Aroclor 1016 and 1242) were
detected in all of the samples at a concentration range of 163
to 590 ug/kg. Additionally, pesticides and polycyclic aromatic
hydrocarbons (PAHs) were identified in several of the samples.

The source of these surface soil contaminants has not been
established. It is not likely that they are associated with
Potential Source Areas No. 1 and 3b. It is currently unknown
whether the 1levels detected are representative of background
concentrations or if a potential source of these contaminants is
present within the study area. During the Croydon TCE Site
Phase I public meeting, a 1local resident stated that the
Rohm & Haas Landfill is a potential source of thesen?ggﬁbrgi. '
This resident also indicated that £ill material eh
landfill was allegedly placed in these areas at some previous
time.
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A surface soil sampling and analysis program will be conducted
during the Phase II RI to confirm the presence/or absence of
these compounds, to establish background concentrations, and to
evaluate the Rohm & Haas 1landfill as a potential contaminant
source. Table A.4-4 summarizes the scope of the surface soil
sampling and analysis program. Figure A.,4-5 illustrates the
Phase II RI soil sampling locations. :

Two surface soil samples will be collected from each of the
previously sampled locations (i.e. athletic fields, area in the
vicinity of MW-15, and in the yard of the private resident) to
confirm the presence/absence of contamination.

To establish background concentrations, two background samples
will be collected. Exact sample locations will be determined in
the field to ensure that the samples are obtained outside of the
- study area. -

To determine whether the 1landfill is a potential contaminant
source, surface (0"-6") and shallow (36"-48") soil samples
(grab) will be collected from the Rohm & Haas landfill area.
Two surface soil samples and two shallow soil samples will be
obtained for analysis. The shallow soil samples will be
collected at a depth of 3 to 4 feet using a hand auger.

All samples collected will be submitted for analysis for the
following parameters:

e TCL Base/Neutral/Acid extractable organics.
*» TCL Pesticides/PCBs.

These data are required to support the public health and
environmental assessment. To support the DQOs, Level IV
analytical option was selected.

Shallow soil samples will also be collected near the Sherwood
Refinishing Shop, which is suspected as the source within
Potential Source Area No. 3b. Four shallow borings will be hand
augered to a depth of 4 feet. Two soil samples will be
collected from each shallow boring; a surface sample
(0-6 inches) and a shallow so0il sample (3-4 feet). The
locations will be based on the results of soil gas analysis or
visual observations. Table A.4-4 outlines the required
analyses.

A.4.3.4.2 Subsurface Soil Sampling

Adequate source characterization is essential to the Superfund
RI/FS process. At sites where soils are considered a source of
contaminants, the chemical nature and concentrations of the
contaminants and the locations and volumes of contaminated soils
must be determined. As discussed in Sections 1.0 and 2. 0:6578
RI Report, Potential Source Area No. 1 and No. 3" “were - -
implicated as potential sources of groundwater contamination.
All monitoring and residential wells located downgradient of

N =~
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these source areas were contaminated with TCE and related
compounds. No residential wells upgradient of these source
areas exhibited TCL organic contamination. The soils
investigation for the Croydon TCE Site Phase II RI/FS is
designed to ©provide the necessary data with which to
characterize these potential source areas and to support the
feasibility study.

The general technical approach to the source characterization
includes a preliminary socil gas testing investigation to
identify areas consequently warranting further study at the two
potential source areas, and a refined soil gas testing program
to delineate the extent of the contamination. If contaminant
"hot spots" are identified by the soil gas investigation, a
confirmatory soil boring sampling and analysis program will be
conducted. )

Soil gas testing will be conducted over the entire potential
source area No. l. However, only a small portion of potential
source area No. 3b will be investigated via soil gas. This area
is the property of the Sherwood Refinishing Shop, which is
located just east of Penn Street along U. S. Route 13.

Soil Gas Sampling

The soil gas method includes drilling (hand augering) shallow
3-inch boreholes to a desired depth (2-4 feet). A soil gas
sampling probe, consisting of a 3-foot section of PVC pipe with
a fixed expansion bulb to seal the annular space, is inserted -
into the borehole. The probe is fitted with a cap including a
reducing fitting that allows the probe to be connected to a pump
with flexible tubing. The pump is operated long enough to purge .
approximately 10 probe volumes and a sample is obtained directly
from the flexible tubing with a syringe. The sample may then be
injected directly into a photovac portable gas chromatograph
with a photoionization detector. Numerous other methods of soil
gas sampling and analysis exist. However, the low detection
limits afforded by the photovac, as well as the simplicity of
this method make this approach favorable. The so0il gas samples
will be analyzed for PCE, TCE, and TCA (Analytical Option II).

FPor Potential Source Area No. 1, a preliminary survey will be
based on an unbiased 200-foot grid (see Figure A.4-6). A
200-foot grid was selected to provide adequate coverage of this
suspected source area. For potential source area No. 3b, a much
smaller grid (10 foot) will be used to assess the extent of soil
contamination. The area of concern within potential source area
No. 3b is estimated to be 25 feet by 60 feet in total area. As
mentioned previously, the area of concern is the Sherwood
Refinishing Shop. :

The data from the preliminary survey will be reviewed in the
field with EPA, and isoconcentration plots will be #&?ﬁg%&)
Contaminated areas should be identifiable basee .

isoconcentration plots. A refined soil gas survey grid will

4
i
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then be generated and sampling will be conducted to further
define the contaminated area(s). As shown on Figure A.4-6,
preliminary soil gas survey points have been identified. The
number of grid points included in the refined survey cannot be
determined at this time. Additionally, background soil gas
samples will be obtained to determine background levels.

Subsurface Soil Sampling

Areas exhibiting the highest degree of soil gas contamination
will be evaluated further wvia a subsurface soil sampling and
analysis program. Areas exhibiting the highest degree of
contamination will be identifiable by evaluating
isoconcentration plots of the soil gas data. A single soil
boring will be installed at each "hot spot" identified on the
isoconcentration map. (A "hot spot" is defined as a sampling
node which exhibits the presence of PCE, TCE, or TCA.)
Continuous split-spoon soil samples will be collected from the
initial boring to the water table (approximately 15 feet). A
3-inch split spoon will be used to ensure a sufficient quantity
of sample is obtained for analyses.

If soil contamination is evident in the samples, based on air
monitoring (HNU), headspace analysis, or wvisual analysis, an
additional four soil borings will be installed at each corner of
the contaminated area(s). These four soil borings will assist
in determining the horizontal and vertical extent of 3o0il
contamination. Split-spoon soil samples will be collected in
each of the four borings as previously described. If no
contamination 1is evident in the initial boring, then the
additional four soil borings will not be required.

Each sample collected will be submitted to a 1laboratory for
analysis. The following analyses will be conducted:

TCL volatile organics

TCL base-neutral/acid extractable organics
TCL pesticides/PCBs

TAL inorganics

Level IV analysis is required for the TCL and TAL analyses since
these data will support the risk assessment and feasibility
study.

Additionally, a maximum of four soil samples £from each
contaminated area will be analyzed for the following parameters:

pH

BTU content

Percent ash

Grain size distribution

Moisture content '

Nitrogen nR300582
Phosphorous T

TOC

B ot o ol L £ orn Sl -~ ‘
: N S , X
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e COD
e BOD

The actual boring location and sampling depth will- be determined
in the field, based on areas exhibiting the highest soil gas
readings or by visual inspection of drill cuttings.

These data are required to evaluate potential remedial
technologies (i.e., incineration, fixation, in-situ treatment)
for the feasibility study. The analytical option selected to
meet this objective is Level III.

Table A.4-5 summarizes the scope of the so0il sampling and
analysis program. It is not possible to estimate the actual
number of soil borings and soil samples that will be collected
at this time. The number of borings installed and the number of -
samples obtained will depend upon the results of the soil gas
survey and the presence/absence of contamination identified in
the initial boring. However, it is assumed that a total of
15 borings and 45 soil samples (3 samples from each boring) will
be submitted for analysis.

A.4.3.5 Surface Water and Sediment Investigation

Surface water and sediment samples were collected during the
Phase I RI to determine the quality of 1local surface waters
within the study area. The data were used during the Phase I RI
to estimate health risks associated with the use of these
waters. Because of field constraints or limitations during the
Phase 1 field investigation, surface water and sediment samples
were not collected from the unnamed tributary located north of
Potential Source Area No. 1 or from the Delaware River. To
characterize surface waters and sediments within the study area,
samples from these surface water bodies will be obtained during
the Phase II RI.

The proposed Phase II surface water and sediment sampling
locations are presented on Figure A.4-7. Table A.4-6 summarizes
the rationale for each sampling location. Sample analyses are
provided in Table A.4-7.

All surface water samples will be analyzed for the following:

TCL volatile organics (EPA Method 601/602)
pH

Specific conductance

Alkalinity

Dissolved oxygen

Total suspended solids

aAdditionally, the sediment samples obtained from the same
location will be analyzed for the following parameterfiR 3 0058 3

¢ TCL volatile organics (EPA Method 601/602)
¢ TCL base-neutral/acid extractable organics

_~ . e -

A-51



AR30058M

' *sease pajeutwejuod Arterauajod ¢ woiy satdwes p sawnssy (g)
aprueld sapnioul (z)
*sbutioq ¢7 woi13 satdues ¢ sawnssy (1)

rd ‘aon ’aod

o~

I | udraen smasyon romd sanis|  ° 0 0 v e [
ute1g ‘ysy juasiagd ‘nid

Al (z) sotuebiour vy 0 . € € £ 14

AT sg0d/88p1013183d 131 0 £ € £ Sv .

Al atqeldeilxg yYNg 104 0 £ . € € 114 .

AL sotuebio arvietoA 104 ot € € € (t1)sv A :

asejinsqns '

d v
aﬂuw”w~M=¢ paitnbay syuertq h”ﬂ”ﬂmw syuetq § sajedr1dng | saydwes -
pa12a13s (1) syskrevy drax | O3 iiapa | 21308 | erera | 3o -on .
JLIS dADL NOGXOHD
SATIWYS TI0S FOVAUNSHNS - WYYOOUd SISXIYNY ANY ONITIWYS Qasodoud
S-p°Y IT4YL
_ _ _



sy
NOLYHOO0 — Va "ALNNOD 5Wona '3Lis JAL NOOAGE)
m—l—z R ) V307 ININIG3S ONV S31VM 3HV3uns I 35vAd Te)
| .
w
o
~.. . s
Y I .-
’/ll ,
\@ . _— Tt (o =
e h LY i

,<_k~
7
j
{
Q
§
g
LY
N

r - .A.\‘ J . "’ /%
. W

e 61 Jaquiny uone’oq buydwes
UBWIPIS PUR JABAA IBJINS SA10UA] @

SUOIIPUO)
P13t} preddRURUN 0} NP {Y | ISRy Iy}
BuLINP Pa|dWes 10U 2I3M SIAGUINN UONAIS

- - T
491 910MDI3Q 344 01U : n . . ;
2b10ya51p 0} 10140 3319 uny boyy 12 : \ e -
(uonsod wisIM) e ~ M : ovr,

| ON 221y 924005 [HUNIOg e N Q N/\ et " g

JRIU WRANS U IULRILY o mimn Wl

. {uonod jeaud) ) . ,J/,dmm oy NOQAOHD
| ‘ON ®3J¥ 32Jn0¢ {#1USI0g - A3y

JRBU WEINS WA I 6l . AQUYV138 |@ Dy o ot

| uonuod usisea) 4«.1 , ‘g ~

| "ON 232y 324N05 |21UN0G S1HOIAH

SR WRANS JWANIWIL gl @ NOQAQHD

43920 uny BoH YIm duINLO) . . NG -
wos wee Q- 39My dsemeng % Jomw_xe - .QQ ,/t./.
1S3M ~. !
#32€ jj}jpur) seeH pue woy 30VHS S3WJV NOGAOW) T,
o1 uddelpy - saay dsemeng N ov@ FdvK o s, 1847y /
weansdn - 1Ay dsemeag 9 |
€1t) 3 vexd0H . (
. : '
d «'ON
uondursag anis




TABLE A.4-6

SURFACE WATER/SEDIMENT SAMPLING LOCATIONS 'AND RATIONALE
CROYDON TCE SITE

Station . :
No.* Description Rationale _
b _________________________________________|{
6 Delaware River - Upstream Determine background surface
water/sediment quality.
7 Delawvare River - Adjacent to _|Determine surface vater/
Rohm & Haas landfill area sediment quality prior to
potential influence of Hog Run
Creek.
8 Delavare River - downstream Assess impact from Hog Run
from confluence with Hog Run Creak
Creek
18 Intermittent stream near Assess impact, if any, of
Potential Source Area No. 1 groundwater. Determine
(eastern portion) influence of Potential Source
Area No. 1.
19 Intermittent stream near Sama as No. 138.
Potential Source Area No. 1
(central portion)
20 Intermittent stream near Determine impact, if any, of
Potential Source Area No. 1 groundvater in this portion of
(western portion) the study area.
21 Hog Run Creek prior to Evaluate impact on Hog Run
discharge into the Delaware Creek from the Rohm & Haas
River. Landfill.

*Station numbars can be cross-referenced with Pigure A.4-7.
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TCL pesticides/PCBs

TAL inorganics

Cyanide

pH, Specific conductance, TOC, grain size, percent
moisture

These data are required to characterize surface water and
sediments for the public health and environmental assessment and
for the feasibility study. Consequently, analytical options
selected include Level IV analyses for the TCL and TAL
parameters and Level I for the pH analyses.

A.4.4 TASK 4 - SAMPLE ANALYSIS AND VALIDATION

A.4.4.1 Sample Analysis

Tables A.4-2 through A.4-7 summarize the sample analysis for
each sample by media for the Phase II RI field activities. The
number of samples to be collected, including QA/QC samples, is
also provided in these tables. All samples will be analyzed by
laboratories that participate in the EPA Contract Laboratory
Program. If CLP laboratory analysis cannot be arranged, the
samples can be analyzed by the REM III Laboratory Program.
REM III 1laboratories will be employed to analyze a limited
number of soil analyses including BTU content, percent ash,
grain size, pH, BOD, COD, TOC, and percent moisture.

A.4.4.2 Quality Control and Data Validation

Validation is a sysfematic process of reviewing a body of data
to provide assurance that the data are adequate for their
intended use. The process includes the following activities:

e Auditing calibration measurement system and calibration
verification.

e Auditing quality control activities.
» Screening data sets for outliers.

* Reviewing data for technical credibility versus the
sample site setting. '

e Auditing field-sample, data records and chain-of-custody.
s Checking intermediate calculations.

o Certifying the previous process.

AR300588
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The review and validation of CLP or REM IIIrlaboratory data will
be conducted by REM III Team chemists using the following EPA
documents:

e USEPA, . 1987. Laboratory Data Validation, Functional
Guidelines for Evaluating Organic Analyses with
modifications for use within Region III. EPA Technical
Directive Document No. HQ8410-01. Hazardous Site Control
Division. USEPA - OSWER, Washington, D.C.
September 9, 1987.

e USEPA, Laboratory Data Validation, Functional Guidelines
for Evaluating Inorganic Analyses. EPA Office of

Emergency and Remedial Response. USEPA - OSWER,
Washington, D.C. : : .

Several factors that will be considered during validation are
sample holding times, instrument calibration, blank results,
surrogate recoveries, matrix spike/matrix spike duplicates,
chain-of-custody, and any other control procedures that are
applicable.

AR.4.5 TASK S - DATA EVALUATION

The purpose of this task is to organize the validated data
collected from the field and laboratories into a working format
for analysis and then perform the necessary evaluations to meet
the project objectives. Task 5, therefore, has two distinct
components, data reduction and data evaluation. Following are
brief descriptions of these components. :

A.4.5.1 Data Reduction

Data obtained from the various field investigations will be
condensed and organized to facilitate evaluation and
presentation in this subtask. Both the Phase I and Phase II
data will be considered in the Phase II RI/FS. Reduction of
hydrogeologic data will result in the production of various
tables, figures, and drawings describing and summarizing the
pertinent site features. These might include

e Figures displaying boring and monitoring well 1location
and elevations. '
Various hydrogeologic cross-sections.

Flow nets and groundwater contours.

Well log descriptions.

Aquifer test data.

Data reduction will be facilitated by computerization.  The
computerized sampling and &nalytical data base will be amenable
to manipulation and creation of different sorting profiles.
Sorting profiles will assist in evaluating the occ

distribution of <contaminants within the differgﬁgﬁ@&aﬁ
Appropriate tables, maps, and figures will be produced to
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summarize the occurrence and distribution of contaminants at the
site and adjacent environs.

A.4.5.2 Data Evaluation

Once the data are reduced to a usable format, the data will be
reviewed and evaluated to determine whether the Phase II RI/FS
project objectives have been met. Following a preliminary
assessment of the field investigation findings, a meeting will
be held between USEPA Region III and the REM III Team to
evaluate the Phase II results.

A.4.6 RISKX ASSESSMENT
A.4.6.1 Baseline Public Health(Ehvironmental Assessment

The public health/environmental assessment will address the
potential human health and environmental effects associated with
the Croydon TCE Site under the no-action alternative. The
no-action alternative assumes that no remedial (corrective)
actions will take place at. the site. Evaluation of the
no-action alternative is required under Section 300.68(f)(v) of
the National Contingency Plan (NCP). By conducting such an
assessment, the Environmental Protection Agency (EPA) will be
able to determine if remedial actions are indicated for any area
of the site. In addition, the baseline assessment will also
provide a basis for determining the reduction in risk resulting
from remediation. The baseline assessment will be based on the
RI environmental monitoring data and other information developed
during the RI. The main steps in this assessment will be
performed in accordance with the latest EPA policy and guidance
on risk assessment in general and for Superfund sites in
particular (EPA, 1986d).

The first step in the public health/environmental assessment
will be to review the results of the environmental sampling and
other information developed during the Phase I and Phase II RIs
to identify chemicals of potential concern for detailed study
during the risk assessment. A key element in this screening
process is a comparison of site concentrations to background
levels of chemicals in appropriate media; naturally occurring
chemicals present at background concentrations will not be
considered to be site-related and will not be evaluated in the
assessment. In addition, chemicals present in blanks at similar
concentrations (i.e., laboratory and field contaminants) will
not be selected for the detailed analysis. Depending on the
number of chemicals detected at the site, selection of a subset
of chemicals referred to as the chemicals of concern or
indicator chemicals may not be necessary. If the selection is
needed, relative concentration, mobility, persistence, and
toxicity of the contaminants in the environmental samples taken
at the site will be considered. AR300590

The objective of the exposure assessment is to identify actual
or potential routes of exposure and characterize the 1likely
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magnitude of exposure to human or environmental receptors.
Potential human exposure pathways that may be important under
current or future land-use conditions 1include ingestion of
groundwater, inhalation of volatiles released from groundwater,
exposure to environmental receptors from the surface water
bodies at the site, as well as any other potentially complete
pathways. For each exposure scenario, concentrations in
relevant environmental media (air, surface water, groundwater,
and soil) at the potential receptors' 1locations will be
identified. Where concentrations have not been measured at the
exposure point, estimates of current concentrations may, in
certain instances, be made using models. The choice of models
will be based on the sampling results. They may be simple
partitioning models to determine release from soil or water to
another medium (e.g., air) or more complex transport models. It
is not possible to identify the specific models that will be
selected here since it is not known what the data will reveal
about the distribution of chemicals from the site. Should the
modeling become necessary, the appropriate models will be
selected from the available literature (i.e., EPA publications
and reviewed journals). As part of this scope of work, models
to predict the release of volatiles from groundwater used in the
home will be developed as discussed below. All models and
assumptions will be documented in the report and supplemented
with appendices as appropriate.

Chemical intakes for each human exposure scenario will be
estimated based on frequency and duration of exposure and rate
of media intake (e.g., amount of water ingested per day). Human
exposure is expressed in terms of intake which is the amount of
& substance taken into the body per unit body weight per unit
time. A chronic daily intake (CDI) is averaged over a lifetime
for carcinogens (EPA, 1986a) and over the exposure period for-
noncarcinogens (EPA, 1986b). The CDI is calculated separately
for each exposure pathway, since different populations at risk
may be affected by the individual pathways. The assumptions
used in these estimates will be stated clearly and will be
thoroughly documented to the extent possible. The assumptions
will be selected to represent an "average exposure case" and a
"plausible maximum case." The exposure of nonhuman receptors
will be estimated based on the sampling results or, if
necessary, on the use of appropriate models that have appeared
in the open literature.

Included in the risk assessment task will be the development of
models which may quantify exposure by a variety of indoor air
pathways. The pathways that will be considered are inhalation
while showering, washing clothes, flushing the toilet, washing
dishes, and any other indoor activities which require the use of
water and could result in the release of volatile organics. The
number of models that will be developed will depend on the
amount of information that can be used to quantify geé @ﬁsgl
All assumptions will be documented and presented in th :ﬁ
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The quantitative risk assessment will combine the results of the
exposure assessment with the critical toxicity wvalues in the
appropriate media for each chemical of concern. For humans,
toxicity data will be presented as

1. The carcinogenic potency factor for potential
carcinogens.

2. The estimated risk reference dose (RED) for
noncarcinogens.

3.A semi-quantitative <characterization based on any
pertinent information that is available (e.g., subchronic
toxicity studies or structural analogies) for chemicals
for which no critical toxicity values are available.

For environmental receptors, environmental concentrations that
have been associated with adverse effects in field or laboratory
studies will be identified when available.

In addition to critical toxicity wvalues, any applicable or
relevant and appropriate requirements (ARARs) that have been
established for the potential chemical(s) of concern will be
identified. Currently, EPA considers maximum contaminant levels
(MCLs) developed under the Safe Drinking Water Act, Federal
Ambient Water Quality Criteria (AWQC), National Ambient -Air
Quality Standards (NAAQS), and state environmental standards to
be potential ARARs for use in risk assessment at Superfund
sites. .

Risk assessments will be conducted separately for each exposure
pathway and for each source, when appropriate. Results will be .
presented separately for the "average exposure case" and the
"plausible maximum case" exposure assumptions. The risk
assessment for each exposure pathway will include a discussion
of the uncertainties in the estimates.

A.4.7 TASK 7 - TREATABILITY STUDY/PILOT TESTING

Treatability studies on so0ils (and not groundwater) may be
conducted as part of the Phase II RI/FS if the source of the TCE
groundwater contamination can be identified during the
Subsurface Soil Investigation. If the source is identified and
subsequently characterized, the REM III Team will perform the
following: :

s Conduct preliminary screening of technologies based on
- compatibility evaluation using field data obtained during
the Phase II RI.

e Conduct a literature study to determine pertinent
remediation technologies and tests needed for eﬁ?ﬁﬁsgz

e Prepare and submit a treatability study evaluation report
to EPA for review.
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e Develop specifications for perfbrming bench-scale
treatability studies and issue inquiries to qualified
vendors.

e Procure vendor(s) to implement the treatability study.

¢ Manage and oversee the implementation of the bench-scale
treatability studies.

The results of the treatability study will be available during
the feasibility study and will be used to support the evaluation
of alternatives for soil (source) remediation. Subcontracting
dollars have been included in the Phase II RI/FS budget.

A.4.8 TASK 8 - REMEDIAL INVESTIGATION REPORT

This task encompasses the preparation of the draft and final
editions of the Phase II Remedial Investigation Report. The
Phase II RI Report will contain both the Phase I and Phase II RI
results and will include the following discussions:

Site features investigation

Hydrogeologic investigation

Residential well survey and investigation
Surface water and sediment investigation
Soil investigation

Public health and environmental concerns

A meeting will be held at EPA Region III following the
development of the Draft Phase II RI Report. This meeting will
summarize the findings of the Phase II RI.

A.5.0 TASK PLAN FOR FEASIBILITY STUDY

A Feasibility Study (FS) (Phase II) will be conducted following
the Phase II RI. The Phase II FS will evaluate alternatives to
address groundwater contamination in the southeastern portion of
the study area and alternatives that mitigate contaminant
sources (if identified during the Phase II RI). The Phase 1 FS,
a focused feasibility study, is being undertaken at this time to
assess the problem of residents depending on groundwater as a
potable water supply source. The Phase II FS will consist of
four tasks:

Task 9 - Remedial Alternatives Screening
Task 10 - Remedial Alternatives Evaluation
Task 11 - Feasibility Study Report

Task 12 - Post-RI/FS Support

The overall objective of the Croydon TCE Site FS is to screen
and evaluate remedial alternatives to mitigate public he&ﬁg 6&6593
environmental concerns as discussed in the risk assessme '

..... . ";-;. - - u».-n’
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information gathered and evaluated under this task will be
sufficient to allow EPA to select a remedial action that is

Protective of human health and the environment
Cost-effective

In accordance with CERCLA as amended by SARA

In accordance, to the extent possible, with the NCP
(Section 300.68)

A.5.1 TASK 9 - REMEDIAL ALTERNATIVES SCREENING AND DEVELOPMENT

The objective of this task is to refine the range of response
actions developed during the scoping process (Task 1l). The
alternatives will be screened using a definite set of criteria.
Only those alternatives which pass the initial screening process
will undergo full evaluation.

This task will employ data collected in the Field Investigation
(Task 3), Data Evaluation (Task 5), and Risk Assessment
(Task 6). The subtasks comprising Task 9 will accomplish the
following objectives:

s Development of remedial response objectives and General
Response Actions.

e Identification and screening of applicable technologies.

» Assembly and preliminary screening of remedial
alternatives. :

A.5.1.1Development of Remedial Response
Objectives and Response Actions

Based on the data collected in the Phase I and II RIs, the
remedial response objectives will be developed more fully.
Specific response objectives will be developed wusing a
risk-based methodology to define cleanup 1levels that would
reduce risks to public health and the environment to acceptable
levels (this includes ARAR considerations and risk levels as
presented in Guidance on Remedial Actions for Contaminated
Groundwater at Superfund Sites (USEPA, 1986a). Potential
contaminant migration routes and exposure pathways, identified
in the Risk Assessment, will be examined further as a basis for
estimating acceptable contamination levels. Acceptable exposure
levels for potential receptors will be identified and cleanup
levels will then be estimated. Development of response
objectives will also include refinement of ARARsS specific to the
site.

A.5.1.2Identification of Applicable Technologies
and Assembly of Alternatives

Based on the remedial response objectives, a list of aﬁaﬂ&g}:ﬁsgh

technologies will be identified. The technologies 1list will
contain those previously identified in Section A.3.0. After
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potential remedial technologies have been .selected, operable
units will be defined for each site condition requiring
remediation (i.e., soils and groundwater). Each operable unit
should meet at least one response objective. '

After operable units have been defined, remedial alternatives
will be identified. Each remedial alternative will be an
overall site remedy incorporating more than one operable unit.
The no-action alternative will be considered a baseline against
which the other alternatives can be evaluated.

CERCLA, as amended by SARA, states that, to the .maximum extent
practicable, remedial actions that utilize permanent solutions
and alternative treatment technologies or resource recovery
technologies must be selected. Therefore, remedial actions that
use these technologies will specifically be considered. To the
extent possible, treatment options ‘will range from alternatives
that eliminate the need for long-term management at the site to
alternatives involving treatments that would reduce toxicity,
mobility, and volume as a principal goal.

A.5.1.3 Screening of Remedial Technologies/Alternatives

The 1lists of technologies and alternatives developed will be
screened. The objective of this effort is to eliminate from
further consideration any technologies and alternatives that are
undesirable regarding implementability, effectiveness, and cost.
The list of alternatives being considered will be narrowed by
eliminating the following types of technologies:

e Technologies/alternatives that are not implementable or
technically inapplicable.

¢ Technologies/alternatives that are not effective because
they have adverse environmental impacts, do not provide
adequate protection of public health, or do not attain
ARARS.

¢ Technologies/alternatives that are more costly than other
alternatives/technologies but do not provide greater
environmental or public health benefits, reliability, or
a more permanent solution. : Costs will not be used to
discriminate between treatment technologies and
nontreatment technologies.

Reasons for elimination of any alternative at this stage will be
documented in the FS report.

A meeting with EPA will be held following the screening of

remedial technologies/alternatives to obtain EPA's concurrence
on the 1list of alternatives that will wundergo detailed

evaluation. ﬂR300595
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A.5.2 TASK 10 - REMEDIAL ALTERNATIVES EVALUATION

Remedial alternatives that pass the initial screening process
(Task 9) and the no-action alternative ‘will be further evaluated
in detail and compared, as required in the NCP and in CERCLA, as
amended by SARA. Effectiveness, implementability, and cost will
be considered. The effectiveness evaluation will include
consideration of public health, environmental impacts, and
attainment of ARARs. As part of this evaluation process, SARA
Subsection 121(b)(1l) requires that waste, site, and inherent
limitations, as well as the ability of each alternative to meet
ARARs, be taken into account. Factors that would receive
special consideration include:

e The long-term uncertainties of land disposal.

* The goals and requirements of the Solid Waste Disposal
Act. -

e The persistence, toxicity, mobility, and bioaccumulation
of contaminants at the site.

e The short- and 1long-term potential for adverse human
health effects. .

e The long-term maintenance costs.

e The potential for future remedial action costs if the
remedy fails.

e The potential threat to human health and the environment
from the excavation, transportation, and redisposal or
‘containment of hazardous substances, pollutants, or
contaminants. :

Both short- and long-term effects for each of these factors will
be assessed. To the extent possible, remedial alternatives that
use permanent solutions and alternative treatment technologies
will be considered.

A.5.2.1 Implementability Evaluation

Each alternative will be evaluated for technical feasibility,
administrative feasibility, and availability of the technology.
Performance will be evaluated in terms of efficiency and useful
life. Feasibility will be evaluated based on operation and
maintenance requirements, and on the demonstrated performance of
the remedial technologies involved. However, innovative
treatment technologies or technologies achieving permanent
solutions will not be eliminated because they have not been
proven. During the analysis of technical feasibility,
conditions on the site and external to the site will be
considered. An estimate of the time required to impl
alternative, as well as the time required to achieve &K&R@ﬁgs
results, will be analyzed. Safety evaluations will include both

v * t} -~ I 1“)—->’ ‘i:y
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the short-term and long-term threats to the safety of nearby
communities and environments and of workers onsite. To the
extent possible, special consideration will .be given to
technologies that provide treatment, resource recovery, or
permanent solutions. The 1long-term uncertainties will be
carefully considered. :

A.5.2.2 Effectiveness Evaluation

A baseline risk assessment will be conducted for the Phase II RI
as part of Task 6 - Risk Assessment. This baseline assessment,
which is an evaluation of the site without further remedial
action, is also a detailed evaluation of the no-action
alternative. The remaining alternatives must be evaluated in a
two-step process. The first step is the development of target
chemical concentrations. These target concentrations are
numerical criteria which are used to judge conformance with
ARARs which do not define specific 1levels. The target
concentrations or action levels help to define design goals for
the remedial action and are used as points of comparison to the
baseline evaluation. The second step is the assessment and
comparison of the short- and long-term risks to public health
and the environment caused by implementation of each
alternative. 1In this step, the degree to which each alternative
meets ARARs will be assessed. Steps similar to those discussed
for the baseline will be used in these evaluations. The
selection of target chemical concentrations will include
selection of indicator chemicals, identification of exposure
pathways, and selection of the target concentrations. Selection
of target concentrations will be based on ARARs, if they are
available, or calculated using toxicity and chemical intake data
developed during the baseline assessment. If offsite 1land
disposal or containment is considered, the potential threat to-
human health and the environment from the excavation,
transportation, and redisposal or containment of hazardous
contaminants will be assessed.

A.5.2.3 Environmental Assessment

The environmental evaluation (also part of Task 6) will focus on
the site problems and the contaminant pathways actually
addressed by the alternative. This assessment will determine to
what degree the alternative will protect and improve the
environment. Adverse environmental impacts resulting from
implementation of the alternatives will be fully described.
Known environmental problems not addressed by the alternative
will also be described.

The level of detail in the environmental assessments will depend
on the degree of actual or potential damage to the environment
being evaluated. A detailed assessment will be performed for
the no-action alternative. This assessment will iderﬂ:&ﬁﬂﬁ@97
extent of currently or potentially contaminated areas, -identify - -
possible environmental effects, and evaluate the significance of
such effects. Other alternatives will be assessed in detail if



adverse environmental effects are expected to occur as a result
of the response action.

A.5.2.4 Attainment of ARARS

. ARARs must be considered during the detailed evaluation of

alternatives. Prior to the ARAR conformance evaluation,
site-specific and alternative-specific ARARs will have been
defined. For site-specific ARAR evaluation, action levels may
be developed, if possible, to provide specific numerical
criteria. During the detailed analysis step, each alternative
must be evaluated on the extent to which it attains ARARs.

A.5.2.5 Cost Evaluation

A detailed cost analysis will be performed for each alternative
and will consist of the following steps:-

e Estimate capital and operation and maintenance costs
(including long-term maintenance costs).

e Calculate annual costs and present worth.

e Evaluate the sensitivity of cost estimates to changes in
key parameters such as discount rates, design, or
effective life.

e Estimate 5-year evaluation costs.

» Assess the potential for future remedial action costs if
the remedy fails (replacement costs).

For each alternative, the cost will be estimated within a range

of =30 percent to +50 percent. The cost analysis will include
separate evaluation of capital and operation and maintenance
costs. Capital costs will consist of short-term installation
costs such as engineering/design fees, materials and equipment,
construction, and offsite treatment or disposal. Operation and
maintenance costs will consist of long-term costs associated
with operating and monitoring the remedial actions. Capital and
annual operation and maintenance costs will be based on the
anticipated time necessary for the alternative to achieve
cleanup criteria.

A discount rate of 10 percent will be assumed for all present
worth calculations. Cost estimates will be prepared using data
from project files, the current EPA Remedial Action Costing
Procedures Manual, USEPA technical reports, and quotations from
equipment vendors. Equipment replacement costs will be included
when the required performance period exceeds equipment design
life.

AR300598
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A.5.3 TASK 11 - FEASIBILITY STUDY REPORT
Task 11 will consist of the following subtasks:

¢ Summarize each alternative in terms of effectiveness,
implementability, and cost.

e Compare the remedial alternatives.

¢ Prepare the Draft and Final FS report.

‘The FS Report will include an executive summary, an
introduction, a description of the screening and evaluation
process, a summary of the detailed technical and cost
evaluations, and a comparative evaluation of the remedial
alternatives. This summary will be presented as table matrices.
Backup information and calculations will be included as
appendices. '

A.5.4 TASK 12 - POST RI/FS SUPPORT

The REM III Team will provide support to EPA following
completion of the Croydon TCE Site Phase II RI/FS. This support
will include community relations, preparation of the Record of
Decision and Responsiveness Summary, assistance to the U.S. Army
Corps of Engineers or other parties involved in the remedial
design/remedial action, work assignment closeout, and briefing
support.

A.6.0 PROJECT MANAGEMENT APPROACH
A.6.1 ORGANIZATION AND APPROACH

The proposed project organization for the Croydon TCE RI/FS is
shown in Figure A.6-1. The Regional Manager (RM),
Mr. Richard C Evans, is responsible for the gquality of all
REM III work performed in Region III. Mr. Raymond P Wattras
will serve as the Site Manager (SM). The SM has primary
responsibility for implementing and executing the RI/FS.
Supporting the SM are the Field Operations Leader (FOL), the FS
Leader, the RI Leader and other technical support staff. The
FOL is responsible for the onsite management of activities for
the duration of the site investigation. The RI leader is
responsible for the implementation of the RI and preparation of
the RI report. The FS Leader 1is responsible for the
implementation and preparation of the FS report.

The Phase 1II RI/FS tasks included in this Work Plan, in addition
to the schedule and budget, comprise the baseline plans which
form an integrated management information system against which
work assignment progress can be measured. The baseline plans
are a precise description of how the work assignment will be
. executed in terms of scope, schedule, and budget. The project

schedule and detailed «cost estimate are presented _in
Sections A.6.3 and A.6.4, respectively. ﬁR300599
Y I oy
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A.6.2 QUALITY ASSURANCE AND DATA MANAGEMENT

The site-specific quality assurance requirements will be in
accordance with the Quality Assurance Program Plan (QAPP) for
the REM III program, as approved by EPA. The REM III QAPP
provides general guidance on the following subjects:

s Project organization and responsibility.

» QA objectives for measurement of data in terms of
precision, accuracy, representativeness, completeness,
and comparability.

Data management aspects of the program pertain to controlling
and filing documents. Ebasco has developed a program £filing
system (Administrative Guideline Number PA-5) that conforms to
the requirements of EPA and the REM III Program to ensure that
the integrity of the documents is safeguarded. This guideline
will be implemented to control and file all documents associated
with the Croydon TCE Site RI/FS. The system includes document
receipt control procedures, a file review and inspection system,
and security measures to be followed.

A.6.3 PROJECT SCHEDULE

Figure A.6-2 depicts the schedule of tasks and activities for
the Croydon TCE Site Phase II RI/FS. The schedule for the field
investigation assumes that no site restrictions will be
encountered and is dependent upon EPA approval of the Final
Phase II Work Plan and the FOP by September 9, 1988.

A.6.4 COST ESTIMATES

The detailed cost estimate for the Croydon TCE Site Phase II
RI/FS is presented under separate cover in the Optional Form 60
(OF-60). Costs for CLP analysis or REM III Laboratory Analysis
(if required) are not included in the REM III Team total cost.
Costs for potential additional investigations, such as
treatability study/pilot testing, have not been included in the
estimates for this Work Plan.

AR300600
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FPig A.6-2
(See back pocket)

AR300602

s - 1
PN WS N O et

A-70



EPAREGIONIT
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

pocm# /07 0933
PAGE #3%_300603

IMAGERY COVER SHEET

ComcttheCERCLAReeordsCentcrtovxewthudocment.

SITE NAME .C_rol}'o’on TCE
OPERABLEUNIT__OU [ |

SECHON/BOWFOLDER_Q&.J&MMVL
Velume, TIA - £ \ercenn

REPORTORDOCUMENTTITLEfna/ Hase ‘I (RI) Rgmr?" |
DATE OF DOCUMENT____._ S/¢8 .
DESCRIPTION OF mcmvﬂd:& I Mon: for the wel/

. ggllgg Lo _gj‘wn:

NUMBER AND TYPE OF IMAGERY ITEM®)_J_ versized MMap




EPAREGIONII
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

poc# l/0FA3
- PAGE #iR 300604
IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

/

SITE NAME,_ »C.rgy/on _TcE
OPERABLEUNIT __ OU[

secnomomowm@m;ssmhm&@cgéemm
. blume. ﬂ' 14 - Plecona

REPORT OR DOCUMENT TITLE Ehg[ Zlcse CRI) ﬂejmf
DATE OF DOCUMENT__ 5/j/ 14
DESCRIPTION OF IMAGERY Phsc Il.' ﬂl/ FJ 7’mnecf

Jchedule

NUMBER AND TYPE OF IMAGERY TEM(S)_L._ versized Hap




K

',

NN~~~

~ AR300605



-

APPENDIX B
DESCRIPTION OF POTENTIAL TCE SOURCE AREAS

Note: The description of potential source areas was taken from

~ the following document:

. USEPA, 1985. Site Analysis - Rohm and Haas L, i ’
" Vicinity, Bristol, Pennsylvania. =~ Environmental Monitoring \-1)

Systems Laboratory, Las Vegas, Nevada. (TS-PIC-84019).

January 1985.°
- AR 300w



U o | BERIAL PHOTO SITF ez vels

‘iaures 2- 1’ 4eoict activities observed at the preselected sites uqqe;
study in this report. - - oL

S1TE 1 (Fiayres 28.7)

1040 (Fiqure 28) - The site is & rectanqu\ar oven field bordered by dirt
roads to the north, €ast and west and by 1).S. Route 13 (Bristol Pike) to the
south. A pond, fed by an unnamed creek, is in the northeasterr corner. One .
or more small buildings (3).‘orobably: residential, are clustered on the .
northern edge of the field. - : o

1951 (Fiaure 2R) - Three billboards are present onsl--._ No  other
signiTicant changes are noted. : . ‘ -
1958 (Fioure 2C) - The pond has been filled, leaving only a2 stream
channel along its former northern edge. The filled pond area has reveaetated
and a few light-toned qround scars (GS) are present. A new [since 1951) dirt
access road forms a looo from U.S. Route 13 to the edae of the filled oond
area and back. Several possible dark-toned qround stains (RST) are visidle on
the new access road. A row of unfdentifiable, Vight-toned objects is visible
in the southeastern corner of the site. The cluster of buildings seen in 1940
. and 1951 aopears abandoned as the access road to them is covered bv shruds
- . and trees. , ,

1962 (Fiaure 20 - Imagery was availab!e-for' only'the'eastern half of

the site. In this portion, three circular features (aooroximately 12-15

meters (39-49 feet\vin diameter) are visible, each tanaentially bhordered by
l *wo dianetrically opposed, very 1iaht-toned rectangqular objects. - Mottled
nround scarrino appears around the eastermost circular feature. Nark-toned
vossible aqround stains are seen in the filled oond area. The widened stream
channel in this area 1{indicates probable fil1 material erosion. Three
huildinas are located near the southern border (U.S. Route 13). No access
roads are onsite.

1970 (Fiqure ?t) - The circular ground scars seen in 1962 are no longer
present. In the eastern half of the site, an open storage area (possibly for
Tumber) can be seen. * Two buildinas and a dark-toned orobdable ground . stain,
nossibly from a2 wood treatment operation,. can be distinaufshed. 1In the
western half, there is 2 larae excavation area {EX) containing liaht-toned.
{LT) mounded material (MM) and .a vehicle (V). Probable ground stains are
visible around the perimeter of the excavation area. To the west of the
excavation ares are rows of medium-toned mounded material. '

1074 (Fiqure 2F) - The bulk of the open storaqe area seen in 1970 is no
longer present. A building, four trucks, two trailers and two possidle small
sheds (none of which are annotated) are still visible on the 1870 Yocation.
Mortheast of that area, a dark-toned opossible around stain is visible. The

) filled pond area shows continued sions of fill material erosion "":ﬁﬂﬁifnﬁﬂ?

(\_J 'n the 1962 imagery). A facility with one building and numerous semi-

' onsite 'is visible "where the excavation area was seen in 1970. Several
Aark-toned ground staing are visible on and off the facility grounds. A

2.
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trerch (T3 ig visinle alona the facility's eastern border. The mediym-tanes \ /
mourde4 - ~2%2-13' seenr in 1970 is still ‘visible; in  addition, 49.5) :
similar-1onking mounds now, aooear in several rows in the center of the site.

‘676 (Tiqure 25) - The faci11ty seen in 1974 aooears little chanaed it
is s17qhtiv 2vpanded with scattered dark-toned around stains (not annntated)
“he medim-taned myyndeq material, seen in two areas in 1974, is no lonaer
visible. The eastern half of the site has reveaetated, exceot for dirt roads
nr trails that crisscross the area and a large, vary liaht-toned bare area..
The roads/trafls appear well-traveled and several lead to the bare area. They
40 not appear to dbe connected with either the facility to the west or the
activities of the building east of the site; they are possibly used bv
minibike and motorcycle riders. ‘

West of the faéi]ity fs a 1ight-toned area, onssidbly a mound. Two access
roads lead to it, one from the facility and the other from a facility west of
the site. :

SITE 2 (Figures 3A-F) .

194C (Fiaure 3A) - The site appears as part of an ooen field ana’
contains two residences (not annotated\ ' ‘

1951 (Finure 38) - A Yarge dark-toned ("X) area extends fron the. center
of the site to the southeast .-corner, onto the prooerty of the adjacent ,
4wens-lllinoisl facility. The origin and nature of this feature are not k
4iscernible from the imagerv; the possibilities include qround stainina, ' \~1/
soreading of dark-toned material, a burn area and veqetation cover.  To the
north of this area is a hump-shaped formation of -earthen material with
nrohable vehicle tracks running acrass it. This hump-shaped formation extends
from the western boundary of the Owens-111inois facility to an onsite area
apnearinn as a probahle medium-toned- around stain, A trench extends
northwest, from the northwest corner of the Nwens-111inois dbuilding, - onta the
site with no apparent outlet. - The number of residences onsite has increased;
they continue to increase in number throughout the years of analysis and will
not he further mentioned.

1958 (Fiaure 3C) - Of the . features seen in 1351, the dark-toned area,
pumn-shaped formatfon and medium-toned qround stain are no longer seen and the
trench is only faintly visible. Along the eastern houndary is an impoundment
11M) containing standing liouid. I : -

lﬂﬁz - Mo ohoto coverane of the site was availadble.

1970 (Figure 39) - The 1mpoundment seen in 1958 is no longer visible;'
Nitched drainage runs northward along the eastern border. Most of the sfte,-
except for the residential strip alona  the western boundary, now Supports
shrub and younq tree growth. o ' :

1978 (idure 3E) - The drainage ditch has been moved to ttxﬂgbtotgoa B
allow for exnansion of the Owens-I11inois facility onto the site. " w

-1Co11atera1,infdnmation,'iﬁA'Qegion 3.



1972 (Tiagre 27 - M2 siqnificant chanies are noted.  Cetween the
residential are2 3nd the gdrainage 4itch, the site is mostly tree-covered.

SI7ES 3 aND 2 (Tiqures 4A-G)

Sites 3 3nd & are analyzed together due to their proximity to each other. .
Site 3 is described as a "railroad truck" fabrication facility.l Site 4, a
flare manufacturing facility, . includes an adjacent excavation area oprior to
'270.1 This excavation area is later covered by & larae warehouse.

1940 (Figure &4A) - Each site contains several buildings and small sheds.
The Tnumber of buildings for each site .changes, generally increasing,
throughout the years of imacery, and no further mention of them will be made
unless relevant., Both facilities are accessible from State Road by the same
access road. A separate access road -services the adjacent excavation area
from State Road. Nn access roads directly connect the facilities' buildings
to the excavation area. A narrow ool of medium-toned standing liaufd (SL)
lies alona the western edae of the excavation floor. At the northera end is a
dsrk-toned area with oossible mounded material. An extraction area (EXT) and
possible 1ight-toned mounded material lie south of the dark-toned area. A
€iIm defect is visible north of the excavation area and extends into the
dark-toned area. '

1951 (Fioure £8) - No significant changes are noted on Site 3.

l . , ‘
The excavation area seen on Site 4 in 1940 has been extended northward
; and will be referred to 2s. the main -excavation. A second, smaller and
Lh“/ shallower excavation appears adjacent to and west of the main excavation and
will be referred to 2s the western excavation., Access to the two excavation
areas is separate; the access road to the western excavation oriuinates from
the adjacent Owens-I1linois facility (to the west)

In the main excavation, dark-toned standinc liouid covers near\y ha1f of
the excavation fioor, Aooroximate1y 50-A0 mounds of light-toned material are
in the southwestern corner and alona . the western wall. = West of Building 1
(B1) on Site 4, light-toned material (M) trails down the main excavation wall
and fonns 2 pi1e on the excavation f\oor. .

The western excavation ' contains a pool of Iight-toned standina liquid
surrounded by dark-toned probable ground staining. Light-toned Yiquid appears
to he flowing into the oool from & dark-toned object, possibly a drum or
pioeline outlet. '

. ‘ lcol1ateral 1nfom;tion, EPA .Reaion'S._, '» ' o AR300509
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1056 (Fiqure 40) - No sianificant changes are rg%e? on Sit2 3. \_,/)
nark-toned oossible around stains are visible in the southwestern ceorner
of the facility arounds on Site 4, Dark-toned standing liquid is present in
the main excavation on Site 4, in the same areas seen in 1951; however, thre
Yiauid appears much shallower, covering aooroximately one-sixth of the total
hottom area-fversus one-half in 1951). Shrubs and low vegetation cover most
~f the bottom and sides; however, the access road appears veaetation-free from
State Road to the excavation center, indicating possible recent use. The
Yight-toned mounded material seen along the western wall of the main
- excavation in 1951 apnears eroded. The trail of 1iaht-toned materia) that was
Tocated behind Bl 1n 1951 435 still visidble,  and the pifle of lfanht-toned -
material on the excavation floor directly below has increased in size. Littie
veagetation occurs on this nile. oossiblv indicating recent activity. - :

In the western excavation, further excdvation apoears to have =cour rad,
including removal of a sortion of the wall between the main an4 wegtarn
excavations. DNark-toned standina 1iaquid aooears where light-toned standing
liouid was seen in. 1951. The dark-toned object seen in 1951 is visible, again
with liquid apcearina to flow from it to the oool of standing ljauid. The
© access road from the Owens-11linois facility, seen in 1951, has reveqetated.

1962 (Fiqure 4D) - Mo siqnificant changes are noted on Site 3.

~ Southwest of the facility on Site 4, disturbed gqround and a trench are
visible. The trail of lioht-toned material that ran down the main excavation \"))
wall behind - Rl 1in 1951 and 1958 is no longer distinct. . In the main
excavation, over 100 1liaht- and medium-toned mounds of material have been
added aiong the western wall, Standina 1iquid aoboears to cover nearly.
one-half of the bottom area and 1is bordered by shrub vegetatfon. Dark-toned
nossible around stains or standing liquids are scattered throughout  the
non-vegetated areas. : A

~In the western excavation (as previousiy seen in 1951), 1light-toned
standing liquid aopears, surrounded dy dark-toned probahle standing liauid or
around stainina. The dark-toned object seen in 1951 and 1958 is visidble,
althounn no 1inuid apoears to be flowing from it. Little vegetation is seen,
and dark-toned qround stains are present.. N .

1970 (Figure. at) - No significant chanqes are noted on Site 3.

_ 8 qround scar 1{s visible southwest of the Site 4 facility where the
disturbed ground was seen in 1952. The main excavation area, including the
access road, is almost entirely coverad by vegetation, interspersed with .
Aark-toned standing liquid. Mounds of material are visible alona the western
wall and access road. -

In the western excavation, a pool of dark-toned standina liaguid is
visible. The remainder of the area, to the south, has heen further excavated
downward to the :evgi of the mafin excavation floor and i? 1ittered with
dark-toned debris (DB) and dark-toned orobdable qround stains not -ann
The dark-toned object is still vi sib'le. _ ﬁﬁ‘jﬁos 10 \J)
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- 1974 (Figure 221 - On S1tz. 3, several Iari-ti-e2 20ssible around stains an
\_,) 2 smalTT excavation area are visiole in the northwestern corner. The excavation
area mav be i-zijental to the construction ¢f the adjacent industrial buildina.

Four indygtrial buiIdinqs have been built adjacent to the buildings of
Sites 3 and & and are directly over Hoth of the excavatinn areas, completelv
covering anv sians of their former existence. These new structures are located
directly over Soth of the former exCAvat1nn areas, which were apparentIy filled
sometime after 1970.

1978 (Fiqure 4G) - Probable aqround staining fs visfble on 51te 3 the
excava tion has Seen filled and reveqetated. . :

Vo significant chanqes are noted on Site 4,
SITE § (Floures 5A-G) . . |

11980 (Figure 54) - The site 1s an aqricu1tura1 field.

1951-(Fioure £8) - No siqnificant chanqes are noted.
1958 (Fioure 5C) - No sianificant changes are noted.

1962 (Figure 5“) - Two larae hump-shaped mounds of earth-1ike material,
‘ DossiBI sludge from the nearby water treatment oplant (WTP), aopear in. the

-, site's southwestern corner, Possible around staining is visible ifn the vicinity .
\\J}_ 2f the mounds. The light-toned area seen in the eastern portion of the site is ,
'! nossible mounded material or disturbed around. . ‘

1970 (Fiqure RE) - The two hump-shaped mounds seen in 1962 are no longer
visibTe; a possible remnant of one of the mounds, probable ground staining and .
around scarrinq are visible in the southwestern corner of the site. Most of the .
site avpears as a araded area. Railroad tracks pass throuch the western oortion
of the site. R

1974 (Figure SF) - A large hump-shaoed mound of earthen material, similar.
to those seen in 1962, is onsite. The northwest portion of the mound apoearsvto o
have been dug out and removed, leaving-a shallow depression that contains a
dark-toned standing liquid. A ridge, possibly a dike, runs alonq the
northeastern corner of the site, bordering the road. Nitched drainage leads to
the northwest from the northeast corner. .Dark-toned probable around stains are
oresent. The southwestern corner has reveﬂetated with faint ground scarring.

Mgrtheast of Sfte § 1s an area with a ridge, orobahble ground stainina and -
'oround scarring simi!ar to that seen on Site 5. .

1978 (Fiaure SG) - The humn-shaoed mound seen in 1974 avoears to have been -
removea. An  irreqularly . shaped mound of light-toned material, mossidbly a -
remnant of the 1974 mound, remains. The ridge and standing 1iqu1d seen in 1974
are not present; the ditched drainage and much of the probable qround ainigg

" remain, A fence, which now surrounds the water treatment olant, € | |
g\\/), the southern portion of the site. The site as & vhole appears as a- sparse1v
veqgetated, araded area. » .



Tne area ngrtheast of Site 5 saeen in the 1974 1maqery has completely \\,/)
revetetated excent ‘or an area of qround scarrina. Possible qround stains are ‘
alse ~1s151e : ‘

SITZS & AND 7 {Fiqures B6A-G)

Cites A and 7 are ehaIyzed togéther - due to their proximity to each other}
Site A §s described .as Scorpio Industries, whose present operations are
unknbwn.l Site 7 is described as a possible truck repair faci\ity.‘

1940 (Fiqure AA) - Site 6 appears as a wooded area. Site? consists of two -
dbufldinas and a oossidble shed. The drainage ' annotated s a tributarv of an
unnamed creek which flows southwest into the Delaware River. _WNo other
significant features are noted.

1951 (Fiaure 63) - Sfte 6 shows no chanae. ) on'Site 7, several prohahle
dark-toned qround stains are visible. :

1058 (Fiqure 6G) - Site 6 shows no change. On Site 7, all but one of the
argund stains seen in 1951 are no longer oresent. Two possible 1ight-toned
mounds of material are visible onsite. : _

1962 (Figure 6D) - Site 6 shows no change. On Site 7, several possible
Hark toned around stains are v151b1e. '

1970 (Fiaure AE) - Site 6 is a c1eared 10t udth ditched drainaqe on the "
northwestern border. The clearing activities on Sfte 6 have disrupted the )
drainage pattern in the vicinity of the two sites. The operations on Site 7 .
appear to have expanded with dJncreased building space and - the praesence of - -
aymerous vehicles, mostly trucks (not annotated). The possible ground stains

seen in 1962 are no longer distinctly visible, possibly due to shadows; however,

probadble dark-toned standing Yiquid is oresant. Possidble junked vehicles lie to'

the northwest. - Possible aqround staining is visible in the open area southwest

of Site 7, ‘ :

1974 (Figure 6F) - Site 6 contains a large building with a parking Tot.
Two dark-toned qround stains, oriqinatinq at the northwestern edae of . the
building, extend northwestward across the parkine Yot to a drainage ditch, which
contains a dark-toned Yliquid. On Site 7, probadle dark-toned standing‘liauid
and a drainage ditch are visible., Scattered refuse (R) §5 visible to the
northwest where possible junked vehicles were seen in 1970, 1In the oven area
southwest of Site 7, there are ireas of orobable dark- toned around stainfng (as
seen in 1979) and liqht-toned mounded materia1. .

\973 (Figure £G) - Much of the area northeast of Site 5 has been cleared of
. trees; around scars and dark-toned qround stains are visidble ian this area.
Nark-toned standing liguid is visidble in the drainage ditch on Site 6; and
4ark-toned ground stafns, similar to those seen northeast of the parking lot on
Site 5, fonn a trail southwest of Site §. -

1C6113tera1 infohnation.‘EPA Region 3.
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fr itz T, tre probadle standina Yiquid seen in 1974 is no Yonger visible.
'1aht-t0ﬂed mcu~ded material is oresent and refuse is strewn about the slope to
the northwest. The drainage ditch leading northwest from Site 7 is .less
distinct than seen in 1974. In the open area southwest of Site 7, the mounded
material seen . 1072 g no lonqer visible but probabIe quund stains remain.

I" 8 (Fiqures 7:-6\

The buildina onsite 1s current\y & VFY postl- fts orfor uses are
unknown,

1940 (Fioure 7A) - Multi-toned refuse (type 1ndetenn1nable from the
imagery) is scattered southeast of the buildina on the slooe that 1leads down
to a8 pond. The refuse 1{s present, in varying guantities, in every year of
analvsis and will not be further mentioned. Several possible dark-toned
around stains are visible north of the building. A possible boat or olatform
lies in the southwestern corner of the nond. Several film defects are present
southwest of the site. '

1951 (Fiaure 78) -'The ‘nOSSible ground staing and uossible boat or
nlatform seen in 1940 are no lonoer present. A probable vehicle s present.

1958 (Fiqure ) - No siqnificant changes are noted,

1962 (Fiqure 70) - Licht-toned ‘mounds of fine-textured material are . .

"visibTe on the slope at the oond's edge. DNark-toned possidle standing liquid

with a trail leading to the pond {5 seen in the site's southwestern section.
Numerous vehic1es are visible northwest of the buildinq.

1970 (Fiaure 7€) - The piles present in 1962 are no longer visible. A
orobable dark-toned ground stain. 1ies southwest of the building where the
nossihle standing liquid was seen in 1962. An additional dark-toned probable
around stain is also visible in this area.

1674 (Fiqure 7F) - The ~probable gqround stains present in 1970 are no
Tonger visible. One vehicle is present onsite.

1978 (Figure 7G) - Several ovossible dark-toned qround stains are visible
in the JImmediate vicinity of the building. The pond has almost completely

dried up; refuse can be seen in the dried-bed area of the pond -to the north,
Nne vehicle 1s onsite. : . !

1¢o11ateral information, EPA Region 3.
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5:7L © tfigures RA-5) - . | . })
© Site 9 s described as a commercial structure containing several sma®!
businesses.! , |

1940 (Fiqure 8A) - The site apoears as a semi-wnoded lot. The drainage
nattern does not chanae sfgnificantly throuahout the period of analysis and
will not be furtner annotated.

1951 (Fiqure 88) - No sfanificant chanqes are noted.
1953 (Fiqure RC) - No siqnificant,chanqes are noted.
1962 (Fiqure 80) - No sianificant changes are noted.
- 1970 (Fiqure 8E)} - No significant changes are npted. , ,
1974 (Fiqure SF) - A builning and a3 parking Yot containing severa®
vehicTes (not annotated) are present. Dedris, nrodadbly construction-related
apoears in the immediate vicinity and southeast of the building."

1978 (Fiqure RG) - The debris present in 1974 is no longer visible. and
the corresponding areas have revegetated. No additional sianificant changes or
features are noted.

SITE 10 (Figuras 9A-F) _ '
1940-1978 - Site 10 {s descrfbed as, a metal tubing manufacturer, now
apparently closed.l Probable dark-toned ground stains .are seen onsite for all

vears of imagery. No other significant features - wére noted for anv year
analyzed. The site was not covered on available 1962 imaqery.

SITE 11 (Fiqures 10A-G)

1930 (Figure 10A) - The site is an open field probably aaricultural A
f{lm defect extends through the site.

1951 (Fiqure 108) - An access road is present on the southern and eastern
borders of the site.

1958 (Fiqure 10C) - Light-toned ground scars are present in the southern
section of the site. Electric power line structures are visidble to the
northeast. They are present in all subseuuent years of analysis and will not
be further annotated.

1962 (Fiaure 100) - No significant changes are noted. Two film defects
are present. ‘

AR300614:
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\_/ 1970 (Figure 10EY - A pit- (P) is wvisible northeast of the light-toned
oaround scars first seen in 1858, A very 1ight-toned standing lfquid is seen at
the bottom of the pit.. An access road leads to the pit. Southwest of the pit
is @ ground scarred area with an' irreqularly shaoed mound of material. A .
probable fence or dike surrounds both areas. - : »

' \07& (Fiqure 10‘) - As seen in 1970, the pit with standina liaquid (now
smaller) and ground scarred area (showing signs of excavation activity in the .
orevious area of the mounded material) are still visible. A similar but larger

‘ new oit 1s seen to the northeast. Very light-toned standing liauid also 1ies
at the bottom of the 1arge pit, and an apparent overflow drainage channel runs.
southwest from the pit's southern corner. The large pit s serviced by an
access road, and vehicle tracks can be seen leading to its edge. tMedium-toned

l mounded material is present just west of the pit area. Northeast of the large
pit is & ridge of earth-1ike material, possibly sludge. The probable fence or
dike seen in 1870 is no longer present, but 2 similar structure nearly encloses

' - the large pit and the nearby mounded material.

1978 (Figure 10G) - None of the features seen in 1974, exCept the access
roads, are oresent. Most of the area southeast of the access road bisecting
the site appears to have been covered by lioht-toned: earth-1ike material.
Large possible ground stains of various tones appear throughout the area.

SITE 12 (Fiqures IIA-G)

1940 (Fiqure 11A) - The entire site is an aqriCu1tura1 field. Southeast
of the site are rows of mounded material. _ ‘ '

. 1951 (Fiqure 11B) - Mo significant onsite chanées are noted. The mounded
materTal seen fn the 1940 imagery appéars eroded and/or covered by
vegetation.

1958 (Fiqure 11C) - The two large treatment basins of a water treatment

plant are first seen northeast of the site. In the southwestern portion of the

_site, three dark-toned, circular around scars (approximately 36 meters (117

feet) in diameter) are arranged in a triangle. This portion of the site does.

not appear to be used currently for aariculture. The mounded materfal seen in

the 1940 and 1951 imagery is not visibIe' it Iikely has been inundated by the
tagoon.,

. 1962 (Figure 11D) - A series of trenches ifs visible in the southwestern
cortion of the site; most contain dark-toned standing liaufd or ground
stainina. They are accessible from a newly present access road which rung
through the site. Two smaller tanks and two rectangular excavations, probably
Yaagoons or sludqge dryina beds, have - been added to the water treatment
operation. Disturbed qround 1ies southwest of the excavations, and & cleared,
vegetation-free area 1lies north of the trenches. The circular ground scars
seen in 1962 are no 1onqer visible due to the trench construction. 3006 ] 5
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1970 (Finure 11E) - Disturbed gqround covers the ar2a where tranches were
seen Tn 1962. A new series of trenches lies just southwest of the rectanaular \~—’)
excavations. ' A1l of the trenches contain dark-tnned standina liquid or ground

staining. The excavations contain dark- and very light-toned standing liquid,

residue or around staining. These observations concernina the excavations

occur 1in all sudbsequent years of analysis and will not be mentioned further.

Several vertical tanks are visible 1in the southwestern oortion and are

connected by pipeline to the Rohm and Haas Croydon Plant (not annotated). The

vertical tanks are present throughout the renainder of the period of analysis

and will not be further annotated. : :

_ 1974 (Figure llF) - The trenches seen in the 1970 imaqery exhidit 1ittle -
orobable dark-toned standing liquid or ground staining, and it is not apparent
that they are currently in use. The northeastern excavation seen in the 1970
fmagery has been subdivided into eight impoundments. The disturbed ground seen

4n 1970 (covering the tranches seen in 1962) has not- revegetated.
Approximately twe1ve seml-tra11ers are present in the southwest portion of the
site.

1978 (Fiuure 116) - The trenches seen in 1970 and 1974 show 1{ttle change
from T374. Northwest of the trenches is an area of probable ground stainina.
Southwest of the trenches are numerous mounds of liaht-toned materfal. The
disturbed ground area of 1970 and 1974 bhas revegetated. Semi-trailers,
possible sheds and an extension of the Rohm and Haas Croydon facility are also
oresent in the southwestern section of the site. One-half of the southwestern
axcavation has been subdivided into four 1mpoundments.

SITE 13 (Figures 12A-F) | ‘ k/)

1940 (Fiaure 12A) - The site is a semi-wonded area with several trails
through 1t. Trails appear ‘onsite throuqhout the period of analysis and will
not be annotated.

1951 (Fiqure 128) - No significant changes are noted.
!958'(F1qure 12C) - No ‘sfanificant éhenges are noted.
1962 - The site was not covered by, available ohotography.

1970 (Figure 120) - The site has been cleared of trees and shrubs, and two
naseb YU diamonds are visible. Mounds of materfal, probdadly soil, Vie along .
the site's eastern and southern boundaries and are orobably 3 result of the
clearing activities.

1974 (Fiqure 126) - A bduilding has been erected {in the northweStern~
corner. The southeastern corner appears striated, nossidbly a  raesult of
clearing activity or gradina of the mounded - material seen along the southern
dborder fn the 1970 imagery. The striations may have been preseat fn 1970, but
the poor auality of the 1970 photoaraphy = prevented their detectfon. TraiIs
through the site appear to be the result of motorcycle activity, although an
automobile or truck could use them, Unidentifiable refuse is vi sibkd& &g
southwestern corner. The mounded material seen in the 1970 imagery 5 | 5
nastern border is still oresent. ),

12



197R (Fiaure 12F} - Two additional baseball diamonds (not annotated! are
nresent. The mounded material seen in 1970 and 1974 §s no longer visible: it
way have been used in construction of the fields. The striated earea seen in
1974 has revegetated; the striations are no longer visidble. Possible
dark-toned ground staining is visible in the southwestern corner where refuse,

seen in 1974 remafn unchanged.

still present but not annotated, was seen in 1974, The building and trails

AR300617
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‘TIDAL FLUCTUATIONS - DELAWARE RIVER
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APPENDIX D
MONITORING WELL BORING LOGS
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|FIELD GEOLOGIST—

ELEVATION 2.0

DATE 0. /2G5 /R
A Bacavs ko : =

CORPORATION  OVERBURDEN
| MONlTORlNG WELL SHEET
pm,ga Croyden TCE . LOCATION __Bucks. Co., PA 'g:mleag_g_gz:;\_a_:_
PROJECT NO.__621Y BORING o s = o™ ILLIN

. METHOD L DO YT 2 l..g-g-
DEVELOPMENT

.
¥ S ARLOR "«f a

R BN

GROUND
 ELEVATION
T
i ‘E?" - ::
.38 V& -i-
(nW-5-%N :

il

T ELEVATION OF TOP OF RISER PIPE: ._‘.S.'.E.h__.

— TYPE OF SURFACE SEAL —On cvg\g

41— 1.0. OF SURFACE CASING: 2 ”

—— RISERPIPE 1D, 2

— BOREHOLE DIAMETER: 2"

METHOD _Rad Caca

w

— ELEVATION OF TOP OF SURFACE CASING :  —L1269

— STICK - UP TOP OF SURFACE casING: —L3t
— STICK - UP RISER PIPE : . _1.8s

. TYPE OF SURFACE CASING:— S~ el

TYPE OF RlSER PIPE: _____._55___

— TYPE OF BACKFILL: a0 e €0

- Estmomosz TOP OF SEAL: .l.ﬁ;lL,L_&-o
— TYPE OF sm. wm_

~— DEPTH TOP OF SAND PACK: A/ Se

— ELEVATION / DEPTH TOP OF SCREEN: 2030/ o

| siovsexienciH: _0:20 xi08s

- TYPE OF SCREEN: —BNC__Sch WO

10.OF scéseu: X

ik 555 e BSOS B W

Wasaiad

— ELEVATION / DEPTH BOTTOM OF SAND PACK: _g.u,l..\&

TYPE OF SAND PACK: __\m_.m:.._
<Sandd

— eLevanion /pepTH soTrom of schfER:3 U 028 11e

--TYPE OF BACKFILL BELOW OBSERVATION
WELL:__glea. coacse sonad

+— ELEVATION/DEPTH OF HOLE: T ee.29/ 18 L



Nl 'S HUK.Nvau.;A.-.- a8y

— ELEVATION / DEPTH 80TTOM OF scit 3 0 (28820 53~

— ELEVATION / DEPTH BOTTOM OF SAND PACK: =3t:53/ 50—
TYPE OF BACKFILL BELOW OBSEAVATION
CWELL: ~anel

| OVERBURDEN
~ MONITORING WELL SHEET
PROJECT Croyden TCE " LOCATION Bucks Co., PA | DRILLER 2 |
|PROJECTNO. _E21Y ___ BORINGCZ-mutitn) | PRUUNG ey B
ELEVATION —12-v3—— DATE (o /32/23 DEVELOPMENT N
FlELDGEOLOG'ST Bacail ' METHOD E:gg::g E@EE
= — ELEVATION OF TOP OF SURFACE CASING : ~ —{%:35
| +——T— ELEVATION OF TOP OF RISER PIPE: —{2.35 _
+———1— STICK - UP TOP OF SURFACE CASING: —au3
ELEVATION Q| a1~ TYPE OF SURFACESEAL: _:Concrele
. s / _ ) . ‘ .,
| U — 1.0. OF SURFACE CASING: Lo "
wora VH E TYPE OF SURFACE CASING:— =X\
(vo-2a-3NFF [ .
Z — RISERPIPE1.D. — 2"
4 | TYPEOFRISERPIPE: _BNee <:wuo
10 |
é ' 4——1— BOREHOLE DIAMETER: _2 "
9 b - '
4 b |
é 4 — TYPE OF BACKFILL: —Conunt Aeagle ]
10 | — .
g «———1— ELEVATION/ DEPTH TOP OF SEAL: -20.33/ 22,0
4———1— TYPEOFSEAL: _@entanile Sluec,
| 1 OEPTH TOP OF SAND PACK: =23.82
RilN: DrHTOR oD 228 s
g — %34————;stmomDmnroporscnemz -25.58/ 43,
{-F ) . _
q - — TYPE OF SCREEN: —_BNG  Schun
1-B SLOTSIZExXLENGTH: _0.28 » 10"
{ - E 1.D. OF SCREEN: 2"
1 - B :
i =B
] = [d————1— TYPE OF SANDPACK: _S\san foacsd
fd = 3 an : :
£ = IS .
HopB o | | AR 360T0%
- ] ;

ELEVATION / DEPTH OF HOLE: -3eS8/ 57



- GROUND
ELEVATION

— ELEVATION OF TOP OF RISER PIPE:

N . S B0RING NQ ’;;'l‘hc'z tay
CORPORATION | OVERBURDEN
I MONITORING WELL SHEET
. . X L W. Sa,
PROJECT -_Crovden TCE_ "~ | oeaTioN,_Bucks Co.. PA ORULLER L.t ::/M
|PROJECT NO. __S21Y _-BORINGEEAMW/I/[S ‘wetHop Auéer
ELEVATION _.25:00  DATE - Decempes 7T DEVELOPMENT |
FIELD GEOLOGIST—AELA 7 /e s T METHOD __Rad Fovcar
w
—— ELEVATION OF TOP OF SURFACE CASING : =228

23.6%

2.86

= STICK - UP TOP OF SURFACE CASING: —Fr
—SE

— STICK - UP RISER PIPE :

—1- TYPE OF SURFACE SEAL: LEMEVT € SAND M

—1— 1.D. OF SURFACE CASING: -0

- TYPE OF SURFACE CASING-.STEEL

— RISER PIPE 1.D. d.0"
TYPE OF RISER PIPE: _BVC.= Scv HO

— BOREHOLE DIAMETER 8"

_ TYPE OF BACKFILL: LME_M
Powber Slurry Mix

— ELEVATION7 DEPTH TOP OF SEAL: 11.e0f BO’
o TYPE OF SEAL: PELToMTE " BroTame PeueTs

18,00/ /0.0"

~ DEPTH TOP OF SAND PACK:

g
d

\2.5% 'V
(\2-1-%7)

3
)

;

|
3
i
g

;

T

X

~ ELEVATION / DEPTH TOP OF SCREEN:

— TYPE OF SCREEN: PVC— seh.uo
SLOTSIZE X LENGTH: _8:30x 10 E.
1D, OF SCREEN: __2:0""_

1y '“t //oiO' :

- TYPE OF SAND PACK: CLEAAJ CoARse”
_§ L Quh

048} 21.0°

_ ELEVATION/DEPTH BOTTOM OF SAND PACK:  2.00)_ &3.0°
* 'TYPE OF BACKFILL BELOW OBSERVATION
WELL: _MOVE

| | | AR
— ELEVATION/ DEPTH B0TTOM OF K

2eal X307

| — ELEVATION / DEPTH OF HOLE-




N' 's . C BORING NO.L o i g0in
_|_|comPoRATON . OVERBURDEN
- MONITORING WELL SHEET
|PROJECT —_Croyden TCE LOCATION Bucks Co., PA g::tt'gsc_ﬂ :i, < g-:f
PROJECT NO. __621Y BORING22-{ /2 (1) METHOD A UéeRIg
ELEVATION 3423 DATE £ DecemacR DEVELOPMENT -
FIELD GEOLOGIST_K€4:22 7" Me C REANOR e L3

7

3

e |

3 ' - .

d—————1— TYPE OF SAND PACK: __CLEAN = CoARSE
- 51_‘,[6& §&HQ

)
j PPN |

CSUEL S @t ELEVATION / DEPTH OF HOLE:

. ELEVATIGN OF TOP OF SURFACE CASING : —~32100 _
- | &———1— ELEVATION OF TOP OF RISER PIPE: —20.86
| 4———1— STICK - UP TOP OF SURFACE CASING: —2:21__
GROUND — STICK-UPRISERPIPE: 133
ELEVATION 5 - TYPE OF SURFACE SEAL: .CEMENT ¢ Saun mix )
[ : —
Z . 7 .
7 — 1.D. OF SURFACE CASING: £ -O
/ TYPE OF SURFACE CASING——STEEL
ase v 9 7 '- y
¢ — RISER PIPE I D. 2:0
(V3-1a-37) é TYPE OF RISER PIPE: _PVE = Sew. 40
é «——— BOREHOLE DIAMETER: 8"
% CEMENT § 73
7 —1— TYPE OF BACKFiLL: CEMENT ! BayBitr
é , PowdeER SIIRRY Mix -
4—-——1— ELEVATION / DEPTHTOP OF SEAL: .23/ /8.0°
41— TYPE OF SEAL: ?nnm-rg" Bew7omn e :
: LPeeteTs . -
.4.4 DEPTH TOP OF SAND PACK: M.73/ do.0°
D — ELEVATION/ DEPTH TOP OF SCREEN: 3.2 .0’

— TYPE OF SCREEN: _PVC = Seu. 40
SLOTSIZE xLENGTH: _0:20 x 0 FT.
1.D. OF SCREEN: __R-0"

] \}q&goﬂﬁ{

— ELEVATION / DEPTH BOTTOM OF SCREEN-3 3@5_3_&\/ )

7 @5 ———1— ELEVATION/ DEPTH BOTTOM OF SAND PACK: =10.22{ $4:0"

TYPE OF BACKFILL BELOW OBSERVATION
WELL: SAMD § CuTTinkg S From Hols

(ﬁdﬁ. 's SP) B_gvfp:fol)
: +34.37/ 59,0

—




ANUS

OVERBURDEN

lBORlNG_NO: ek <l 3.

MONITORING'WELL SHEET
PROJECT ___Croyden TCE © LOCATION _Bucks Co., PA | DRILLER u.i;“fc"{'-'w,
PROJECT NO.__621Y BORINGLE=pw 3 (s) | "PRLNE pog e
ELEVATION_EE_L%;_ DATE .lécemaeR 1987 DEVELOAENT
FIELD GEOLOG'ST cvid T MelReArsore . METHOD Fﬂﬁac (Texr)
- — - ___|
—1— ELEVATION OF TOP OF SURFACE CASING : ~ —=82:02
— ELEVATION OF TOP OF RISER PIPE: - ~22.09
— STICK - UP TOP OF SURFACE CASING: —2.88
GROUND — STICK - UP RISER PIPE : T
ELFVAT)ON TYPEOFSURFACE SEAL: CEM EMT €SAND My
0. oF suRFacE casING: _6-0 "
" TYPE OF SURFACE CASlNG;‘_s.;Tié:_f;_
/ ‘_
’; RISER PIPEL.D. —end2O
%‘ * TYPE OF RISER PIPE: PYC.— Sen. HO.
7 L — _
% BOREHOLE DIAMETER: ___8 "
; , - TYPE OF BACKFILL: SEMEVT < SAwD mix
- . -
f e ELEVATION/DEPTHTOP OF SEAL: 1/ 20
— - -—"_TYPEOFSEAL:"P’WZ”‘” " BenTomn TE PeLLETS )
s 364——44 DEPTH TOP OF SAND PACK: 1119 | 3.0°
& 4 v L ' .
%‘-———mvmompzpmmp OF SCREEN: 1.0/ 4.0
- td . Fr - ‘
w.qd v o= — TYPE OF SCREEN: _LVC = Sed 4o
(L2-S-81) el SLOTSIZEx LENGTH: __O:30 X /Opy
- .? 4 B i - N
-k 1.D. OF SCREEN: _2:0”
- ’ﬁ N
= Jd————]— TYPE OF SAND PACK: CLEAN = CoARSE
) -1 - SiLiea SAND
!\_:i i . ,'. : 3 ) .
L] K - é o . . A
a~-Krs . N . 0 ¢
- b T, T ELEVATION / DEPTH BOTTOM OF § -0
. —t— ELEVATION/ DEPTH BOTTOM OF SAND PACK: 3. [S.0
TYPE OF BACKFILL BELOW OBSERVATION
- WELL: _MovE
A ’
ELEVATION / DEPTH OF HOLE" . saq (50" |




INIUS

BORING NO.: /. 31
o

CORPORATION _ OVERBURDEN
' MONITORING WELL SHEET
PROJECT ___Croyden TCE LOCATION _Bucks Co.. PA | DRILLER ‘t’ \5» = w___
PROJECT NO.__621Y BORING_CZ-Mu/3[n] | PR 47" |
ELEVATION 20,52 7 DATE -3 decenaen 13dp E"EJ?Q‘ZMW
‘ EUIIJ I ArerR . ,
FIELD GEOLOGIST 7T MeCee , T e (Teat
. — ELEVATION OF TOP OF SURFACE CASING : —323.00
<4—— ELEVATION OF TOP OF RiSER PIPE: —23.32
4—1= STICK - UP TOP OF SURFACE CASING: . 2
. GROUND ~ STICK - UP RISER PIPE : 2,30
_ELEVATION 34 2> N\e—1- TYPE OF SURFACE SEAL: CEMENT £ SAVD mix
- a Z 4 . .
B4 .
Y b — 1.D. OF SURFACE CASING: -0~
1 | TYPE OF SURFACE CASING-—STEEC
"“ -q 3 Q Z é
(\a-5-81) % _
7, "
4 P — RISERPIPE1.D. —:0
4 b TYPE OF RISER PIPE: _PVE = SCH_ 40
é - 4———— BOREHOLE DIAMETER: 8"
a4 v :
q — TYPE OF BACKFILL: “7”5”7,1 BenTow7E
| é Z Powder sIvRRY i
i?———ELEVATDONIDEPTHTOPOF SEAL: H.sa{ 1b.0'
G——TYPEOF SEAL: PL‘GM?E Bmumr
‘ | PeueTs -
& .éd——— DEPTH TOP OF SAND PACK: 2.53/ /8.0°
3 S :
g 3¢ ELEVATION/ DEPTH TOP OF SCREEN: .S -0°
il — ' '
4 -6 — TYPE OF SCREEN: _PVC -scu 40
] = §33 :
SLOTSIZEXLENGTH: _Q.20 X [OFF
= 1.D. OF SCREEN: 3.0 "
H-B | |
§ = [4———— TYpEOF sanDPACK: CLEAV- CoARSE
] - 3 Silica SAMD
2 - § - AR 200707
T — eLevaTion/ oepTHoTTom of scrét 3 0 Gi‘&]__
¢ — ELEVATION / DEPTH BOTTOM OF SAND PACK: -_#_20- 4.0
) TYPE OF BACKFILL BELOW OBSERVATION
WELL:_SANMD ¢ MATERA| whicd (olAPSEd
ERom (RS of Hate
.22 ] gt ELEVATION/ DEPTH OF HOLE: -23.4t/44.0°




CORRPORATION | OVERBURDEN _ o .
o | MONITORING WELL SHEET
PROJECT "' Croyden TCE " LOCATION Bucks_ Co., PA DRILLER C. it 3:‘-.:.-,1_
PROJECTNO.__S21Y faomNG s ;ﬁ;n::gg
ELEVATION u.pe DATE2.2.f- DEVELOPM“‘“*-“‘—-M =
_ FIELD GFOLOG'ST_‘ e .  METHOD 824 Biacea®
— ELEVATION OF TOP OF SURFACE CASING : —l2bs___
— ELEVATION OF TOP OF RISER PIPE: 2.4 |
- STICK - UP TOP OF SURFACE CASING: .85 __
GROUND 1— STICK-UP RISERPIPE: - . . . .65

ELEVATION

- TYPE OF SURFACESEAL: _Lacccele

1— 1.D. OF SURFACE CASING: b **
TYPE OF SURFACE CASING: s ec

— RISERPIPEL.D. =l :
TYPE OF RISERPIPE: . SN& < crnND

{
) l

EIRSTERTR

— BOREHOLE ouw'srea: z

\WT\\W

— TYPE OF BACKFILL: mul2iriE

T

 ELEVATION/DEPTHTOP OF SEAL: el 20
~1— TYPE OF SEAL: Bueakasle Botieks

—

— DEPTH TOP OF SAND PACK: ' S0/ 2.

- ELEVATION / DEPTH TOP OF SCREEN: Jo.80/ .o
— TYPE OF SCREEN: _BNC_Schiy

e
'y

i

 SLOTSIZE x LENGTH: _0:29 X 10 &7
1.D.OF SCREEN: &

WA IRIE PRI i

i

— TYPE OF SAND PACK: __2l¢2a 300eze
soand

T — ELEVATION / DEPTH BOTTOM OF SCR 3 1-NAR)
I 30070

7 =T ELEVATION/ DEPTH BOTTOM OF SAND PACK: -_.L_L.Ls_.o- &
SPT - TYPE OF BACKFILL BELOW OBSERVATION
‘::.5 . WELL:,

NN RRERRENERERY
Fi

RYis: N
b i

L3 ¢————]— ELEVATION/ DEPTH OF HOLE: =gl 150




NUS

BURINU NV .. _~ore - rir 1Y

CORPORATION! ' OVERBURDEN
MONITORING WELL SHEET
PROJECT ___Croyden TCE LOCATION . Bucks Co., PA. | g::ttfscudamhxa_
PROJECT NO.__52LY BORING Lot e tey | per o v sy
ELEVATION 429 == DA’I{E AW AT-YA: ) " DEVELOPMENT Rujer
FIELD GEOLOGIST—— S Racalc METHOD - Butea (T 2at)
. ~1— ELEVATION OF TOP OF SURFACE CASING : ~13.33
4———1— ELEVATION OF TOP OF RISER PIPE: Ale
| +———1— STICK - UP TOP OF SURFACE CASING: 2,30
ELEVATION L a2 \¢—1- TYPE OF SURFACE SEAL: __Concrefe |
a Z P'
1 i ' ,
1 1 1= 1.D. OF SURFACE CASING: (2
7 2 TYPE OF SURFACE CASING.— D tce |
Z -
waz VP %
CU=23-80 4 5= — RISERPIPELD, — 2
A b TYPE OF RISERPIPE: —_©NC Schean
1 '
Y/ LY}
| +——{—sorenoLE DIAMETER: & |
] f : ]
7 -~ TYPE OF BACKFILL: ~Cemne nk [ orndanile
‘ / O\Lrtﬂnl-"' .
d Be—1 ELEVATION/ DEPTH TOP OF SEAL: '\iﬁ-"l_.tz..o
+——1— TYPEOFSEAL: _Renkanite Dolels
N B ¢———1— DEPTH TOP OF SAND PACK: 18 .0
[ 2 £
3 . :
% (5 4——r1— ELEVATION / DEPTH TOP OF SCREEN: a%nf 320
F £ :
q -5 — TYPE OF SCREEN: __NC _Schop
i © SLOTSIZExLENGTH: _0:20 x/0
. (.D. OF SCREEN: 22"/
| = [4————1— TYPE OF SAND PACK: Q\em\ Coacse
.3 5 <and
H-oF
H = | .
3 - f%'f%-___ ELEVATION / DEPTH BOTTOM OF SCREEN: /I R 3’.816.2@\/
H @t — ELEVATION/DEPTH BOTTOM OF SAND PACK: =371
1 TYPE OF BACKFILL BELOW oassavmon
2 WELL:
3 .
>3 e————1— ELEVATION/ DEPTH OF HOLE: . 420




N' 'S BORING NO : C€= prps et
- CORPORATION OVERBURDEN
MONITORING WELL SHEET
: o o/, helb
PROJECT —_Croyden” TCE " LOCATION _Bucks Co., PA g::tt'g’:a s,
PROJECT NO. __521Y BORING_€L:-rw 1< (s) METHOD
ELEVATION —_8.23 — DATE —«/fv/e2 'ozvsmmmzm -
- s _
| FIELD GEOLOGIST 2 tocor DEVELOPMENT, o
— ELEVATION OF TOP OF SURFACE CASING :  —lBolef
— ELEVATION OF TOP OF RISER PIPE: —l2.00
— STICK - UP TOP OF SURFACE CASING: Ry
GROUND —STICK - UP RISER PIPE : : a.11
ELEVATION —1- TYPE OF SURFACESEAL: . ComscreTe
- 1.0. OF SURFACE CASING: 4
. TYPE OF SURFACE CASING.—SZE
- 5—— RISER PIPE 1D 2
7 ' TYPEOF RISERPIPE: _Sch_Ho Fvc
24—_—-—_ BOREHOLE DIAMETER: 4"
18- -TYPE OF BACKFILL: GReuT o pearonire
é . AD  LORTLMrD CENENT
£.37 V¥ <~——-.-—ELEVAnomosmtoporse».L 2% fo.g'!
(neu-87) «——{— TvpE OF SEAL: A TE__PECETS
A . L PETOr 1 TT ) -
" €———— DEPTH TOP OF SAND PACK: 5.98 /.95
, g*——— ELEVATION/ DEPTH TOP OF SCREEN: 300 3’
gl > . ) A
=¥ TYPEOFSCREEN: Sleficel PYC
ol SLOTSIZE x LENGTH: __020 ¥ /O '
- 'g i . v
- § 1.0. OF SCREEN: =
= Jd———1— 1vPE OF SAND PACK: _Comese Sovo
- s ELaBrS o tirvmAREET 0443
il & ‘
=S " UR 30070
. gi—-— ELEVAT!ONIDEPTH BOTTOMOFSCREEN: 222 Jor”
" &s———1— erevation oeptreoTTOM OF saNbRAZE Gﬂﬂ,LL_
| TYPE OF BACKFILL BELOW OBSERVATION
1 wews _penE
— ELEVATION / DEPTH OF HOLE: 221 /nn’




US | v BORING NO : gg; Muw yS(} )
lm- \' AT OVERBURDEN L
MONITORING WELL SHEET

royee Z 1
PROJECT Croyden TCE " LOCATION " Bucks Co., PA | DRILLER fifefhien cbhelb )

PROJECTNO.__621Y BORING_=2-rus ss/0) m;;'gg -
ELEVATION ___2.15 _ DATE — 2/ /27 _ daskan, £a fdocet |

. . - DEVELOPMENT :
FIELD GEOLOGIST 2. fenr 2 — . METHOD 894 Eucac

—I— ELEVATION OF TOP OF SURFACE CASING : ~ —13:03
«———1— ELEVATION OF TOP OF RISER PIPE: T T

~ $TICK - UP TOP OF SURFACE CASING: —e2
~— STICK - UP RISER PIPE : 3.09

~ TYPE OF SURFACESEAL: ___Concedrs

GROUND
ELEVATION <%

[— 1.D. OF SURFACE CASING: i
TYPE OF SURFACE CASING.—S7E @&

(Nh=-4-31)

— RISER PIPE1.D. a2’
TYPE OF mssa PIPE: _.ab._‘!.e eve

— BOREHOLE DIAMETER: Ry & Al

— TYPE OF BACKFILL: — & 20w 7= < Senvrowwe € \/)
AN _FPRrs D clargar T o

— ELEVATION/ DEPTH TOP OF SEAL: “1.6S [16.4'

— TYPEOFSEAL: __JEvimanrE secedry
f?“ IRt 7€ : ,
= DEPTH TOP OF SAND PACK: -9.23

—1— ELEVATION/ DEPTH TOP OF SCREEN: '.'l-&l./&..ss '
— TYPE OF SCREEN: /e Heol Pyc.
- SLOTSIZEx ";mcm: —022 x IO FF

1.D. OF SCREEN: 2

— TYPE OF SAND PACK: _cosesse Jonp
CLEMY = opomaen D 2463

— ELEVATION/ DEPTH BOTTOM OF SCRIEN'3 O%Eﬁ:‘,'@.l_

— ELEVATION/ DEPTH BOTTOM OF SAND PACK: —34:35 /73, )
TYPE OF BACKFILL BELOW OBSERVATION ¢

CWELL S S CHe RS =
: , > .
-t ELEVATION/ DEPTH OF HOLE" c36.75 Z’ZS‘. -1

'
4
. ]
- - e e ~“ - - = - .
T
. 3% -a
® ]




(

L8

"

"




APPENDIX F
STATIC WATER LEVEL MEASUREMENTS

o)

AR300713
e - - --\__/)



. GROUNDWATER LEVEL ,,HEASUMNT SHEET

\_/ rrojrer mE  CRosocu 7cE | LOCATION MUNICIPALITY Jr»,n/u
. PROJECT NO. (~ 2\ M - COUNTY A l&x ‘o ad
‘PERSONNEL _=.8aconk  BTATE oA 7
DATE - - _B-aS-%x . STREET OR
- T AN MAP LOCATION
(IF OFF-SITE)
WEATHER CONDITIONS S -_ LT
TEMPERATURE RANGE _ (S-70'Ff = EQUIPMENT RO. _(25_.72_12_.
o PRECIPITATION v AoNnE EQUIPMENT NAME S
- - BAROMETRIC PRESSURE : ~ LATEST CALIBRATION DATE _.__z_ﬁ___
TIDALLY-INFLUENCED - | __ | YES .LZ_I. NO
| o ' WATER LEVEL :
- WELL OR . ~.  ELEVATION OF - . INDICATOR ADJUSTED GROUNDWATER
PIEZOMETER DATE/  REFERENCE POINT = READING DEPTH . . ELEVATION
NO, ZTIME_ {FEET)® (FEETYe ___(FEET)* (FEET)* _
Lmucnies) | fy 3y 2F.12 9.1 : LTI
leg-mwoiioy | 1v37 27. 3 ly. 2] 1342
-,' ( 2- Mwezts) _ngu  2%9.97 )4, 30 W1
lee-muwezcoy) [e25 20 14.83 1y, 23 .
\__ |ce: e [goo 14. LS 2.59 12.00.
) » : -
R muwe OO 1768 - )1 3:.5% 12,17
leg-muesisyl  jsew 2/ 52 19.5y 12,38
LR-rmuwostey _1S5¢3 —3i. YT 19.5¢ 12.33
- . lyys 29,29 Ib.%k 13,33
<" L ' % 15.85 )
CR-Muwoaelo | - 447 m-ﬂ% 3. 32
gromucxsl yo3z | MRS ool y9.99 ERT
e - mweico)l s s : .9 1987 12 .04
CR-Muwiivts ,,‘wog . )7.u4S i 3Ry
C s mgueol tuod 1y 5.0 da.0w
legmwis e 103 - ja.08 3,9/ 2.2§
L2 - rwis (D) 1200 TR L 2.y q,.23 "J
B (TSP TN BT TS ac-92 - .| 9.6 137
1lc " b.yt TRy N
1.3 9.%1
©.71 }B{?}+¢p
.68 Y0.9¢
| RN B 0.3 -

. -

® All elevations to nearest o.o_x fest. e

Mzovwaﬁ



"~ GROUNDWATER LEVEL MEASUREMENT SHEZET

' L : | ) \\/

PROJECT NAME _(Rosocw 7CE © LOCATION MUNICIPALITY _ (n /.. . )

PROJECT NO. PETE A - - COUNTY A i

PERSONNEL s Booarglc STATE 24

DATE _ 3-25-83 . STREET OR

R MAP LOCATION
(IF OFF-SITE)

WEATHER CONDITIONS . , o o
TEMPERATURE RANGE (5-2¢-f __ EQUIPMENT NO. oS 18 9a
PRECIPITATION mcwz  EQUIPMENT NAME  Laan g
BAROMETRIC PRESSURE LATEST CALIBRATION DATE _ o-1q.:¢
TIDALLY-INFLUENCED 1 | YES T=X15%

. WATER.LEVEL
. WELL OR ELEVATION OF  INDICATOR ADJUSTED  GROUNDWATER

PIEZOMETER DATE/ REFERENCE POINT  READING  DEPTH ELEVATION

NO, TIME (FEET) * (FEET)® __ (FEET)® _ (FEET)®
(R-25-13 b3 _ja.04 H.03 : : 9.2
cR-ot-22 | lbzq Q3.5 13.25 o lc.29

lea-1-s0 1 iwyo 2.3, 12,37 — ey
2R-A-27 1 (9 lo_09 5.47 ~ _lo. 2 .
CR-N- 8 1122 | 1oz 5. U3 — 0.5 - I
LR =2 =R L 1TJ25 Isa2 : 5.1 L P LY
S.6 By 5% 10e2) 2.91 ' . I.80
S.c.. 8¢ ¥ iuoy [ 2.4l - 7.58

v'* . & All: elevations to nearest 0.01 feet.



ATTACHMENT 2

_ FT-6.07, REV.Q
— | GROUNDWATER LEVEL MEASUREMENT SKEET -
| PROJECT NAME (coodeo7¢e . LOGATION MUNICIPALITY _(o. /... A
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GROUNDWATER LEVEL MEASUREMENT SHEET'

( PRJECT MM (i ,',44.« Z g;

ATTACHMENT A
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'DATE BT T 'STREET OR °
: FOmE , " MAP LOCATION
e (IF OFF-SITE)
. B 'Ji';f.
WEATHER CONDITIONS
TEMPERATURE RANGE _3S-4t°F EQUIPMENT NO. C Lillp2
) PRECIPITATION. " =* ‘—ainc ___ 'EQUIPMENT NAME Y
- BAROMETRIC PRESSURE ___ g m‘rzs'r CALIBRATION DATE
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- o3y 22.738 S.00 7.
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o 9= 1S3a 1150 l.93 16.07
) N | . Lis3g KIS W G./00 .96
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S, 9. 15 . (225 |
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GROUNDWATER LEVEL MEASUREMENT SHEET .

¢ All elevations tc nearest 0.01 feet.
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PROJECT XO. le2i ¥ COUNTY. . Bueks - G
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